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Steam and its Condensation. By Tuomas Prosser, C. E. 
(Continued from Vol. xxxvii. page 365.) 
CHAPTER VIII. 
Comparative Results of Experiments made April 28th and May 3d, 
1859, with other Experiments and Remarks thereon. 


This Chapter is devoted to Results and their concomitants. And, 

First. To the actual cost (in coal) of production of steam from wa- 
ter at 100° C. The grate and recipient heating surfaces, and the rela- 
tive weights of coal employed. 

Secondly. To the surface required for its condensation. 

Thirdly. To its abstract practical value, irrespective of the means 
employed to make it available as a motor. If no one dreams of hold- 
ing the minter responsible for the misuse of his manual coinage, why 
should another minter be held responsible for the misuse of his men- 
tal coinage? Enough for me to produce the steam and condense it 
economically, leaving to the mechanical engineer the responsibility of 
its application. 

Steam has a fixed mercantile value, even as gold has, but it is far 
more liable to abuse; for all know the value of the latter, but few 
know any thing about the former as an article of merchandize. 

Hence, I take no account (except incidentally) of the mere fact, 
that the steam in these experiments was actually used in a steam 
engine in the usual manner; but I must not omit the fact, that after 
having been so used, it entered the condensing apparatus perfectly 
dry, showing beyond all doubt, not only that there had been no prim- 
ing, that no vesicular water had gone over with the steam; but also, 
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74 Civil Engineering. 

that there had been no condensation in the cylinder. When this has 
been done, all has been accomplished, which, in an economical point 
of view, superheating the steam admits of, although the advocates of 
the separate superheating ignore the fact, excepting the late Dr. 
Haycraft, who formerly belonged to that ultramontane party, but 
whose imitators do not appear to have attained one rational idea on 
the subject. 

I shall institute, a comparison with my own, of the evaporative effects 
of two other boilers made and manned for the purpose, and shall show 
as conclusively as the case admits of, that no such immunity from 
priming, or going over of vesicular water with the steam, can be claim- 
ed for them, and therefore in comparing those boilers with mine, after 
making due allowance for the additional total heat in my steam as well 
as for its superheat, both of which operate equally in preventing con- 
densation in the cylinder, my boiler is still compared with them at an 
unknown disadvantage, because it is impossible to divine how much 
unconverted water went over with their steam. 

The proof offered is universal experience, which confesses that all 
ordinary boilers prime more or less, or carry over vesicular water 
with the steam. This point is too important to be passed over without 
further inquiry. Watt never knew what became of much more than 
half of the water which his boiler got rid of, at least he could onl 
account for about that quantity as steam. The boilers of H. B. M. 
Steamer, the “ Bee,” took 1080 tbs. of water from a tank, but only 
580 tbs.* were ever accounted for per indicator. The Manchester 
engineers, too, with the same system, have recently got out of their 
boilers 12°25 ths. of water for 1 pound of coal consumed. But the Ad- 
miralty engineers who were sent to examine into the matter, although 
they were ‘‘ witnesses’’ who saw sights of 11-05, 10-97, and even 12-44 
tbs.+ of water evaporated by 1 pound of coal, cruelly close their Re- 
port by observing that they “had some doubts as to the dependence 
that might be placed on the feed apparatus for the boiler, with refer- 
ence to the exact quantity actually entering the boiler as measured 
to the feed apparatus and registered by the meter. Priming of the 
boilers was evidenced in an especial manner on the first and second 
day’s experiments; it was not constant, but intermittent. Owing to 
these circumstances, we cannot place so much dependence on the ac- 
curacy of the results of the experiments as could be wished.” { 

A very mild way, indeed, of intimating that the experiments were 
really of no value whatever, because the palm for evaporation must 
necessarily be given to the boiler which primed most. 

What, then, are we to say to the reported evaporation of 15 pounds 
of water with one pound of coal? Not, certainly, that it is impossible; 
but it may just as well be made 20 or even 30 by improving the prim- 
ing of the boiler; not that any of the ordinary multitubular ones are 
deficient in that qualification, by no means, but it is desirable to know 
how far it may be carried with a pensive public, so that we may as- 
. * The Indicator and Dynamometer by Main & Brown, page 31. 


Civil Engineer and Architect’s Journal, April, 1859, 122. 
Also Journal Franklin Institute, Vol. xxviii, (3d Series,) page 262. 
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certain, not merely which feather broke the (humbug) camel’s back, 
but the wretch who put it there. One would think, that a locomotive 
of five hundred horse power* would do the job; but no, it won't, that 
has been tried and failed—make it camels then!!! 

Is it not singular, that, of all the experiments made on the evapo- 
ration of water, there is not one recorded which shows, that any pre- 
caution had been taken against the water escaping, unconverted, with 
the steam ? Few, indeed, take the trouble of recording any thing but 
the mere results, and for this you have only their dare word, which, 
in this matter-of-fact-age, is not of much account. 

1st Report, 1844, 

In the elaborate Report on the ‘‘ evaporative power’ of coals, made 
by Prof. W. R. Johnson, in 1844, by order of the Secretary of the 
U.S. Navy, the boiler employed was 30 feet long and 42 inches diame- 
ter, set in brick-work, with a furnace underneath it at one end, so as 
to expose 150 feet superficial to the action of the fire. Two 10-inch 
return flues containing 157 feet superficial within the boiler, brought 
back the products of combustion to the front over the furnace, from 
whence they escaped into the chimney stack, having been exposed to 
287 feet superficial, of heating surface. But, by causing the gases again 
to traverse twice the length of the boiler, 90-5 ft. superficial more sur- 
face was obtainable, making 377°5 ft. superficial. 

The grate had an area of 16-25 ft. =(5 x 3-25ft.) being as 1 to 17-66, 
and 1 to 23-23 of the recipient heating surface, according as to whe- 
ther the one or the other of the above described methods was adopted. 
The grate also admitted of a reduction so as to make the proportion 
as 1 to 33°18 and 1 to 36-68 respectively. The grate bars were ?-inch 
thick and }-inch apart. The consumption of fuel per foot of grate 
surface did not exceed 8 pounds per hour, and the pressure of the 
steam was less than 7 pounds per square inch above the atmosphere. 

The highest evaporative effect with one pound of coal was 10°7 Ibs. 
of water from 212° F., the whole steam from which was thrown into 
the chimney, as well as the products of combustion from a small fur- 
nace, to improve the dra‘t. 

2d Report, 1848. 

In the no less elaborate experiments on the ‘ Coals suited to the 
Steam Marine,” by Sir Henry de la Beeche and Dr. Lyon Playfair, 
in 1848, by order of the British Admiralty, the highest evaporative 
effect from one pound of coal was 10°75 of water from 212° F., but 
the steam was allowed to escape without note or comment into the 
open air. 

The boiler employed was set in brick-work. It was 12 feet long and 
48 inches in diameter, with an internal flue 30 inches in diameter, at 
one end of which the furnace was placed ; from thence the products of 
combustion passed to the other end, and returned alongside the boiler 
on the outside thereof to the front again, where they descended and 
passed under the bottom of the boiler to the chimney, after having 
operated upon 197°5 ft. superficial of recipient heating surface. 


* Got up on the supposition that the steam pressure in the cylinder is the same as that in the boiler, and 
ignoring the “blast,” and back pressure which it causes on the piston. 
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The grate was 2°5 ft. x 2 ft., giving an area of 5 ft. The grate bars 
were -inch thick and }-inch apart. The grate surface was therefore 
as 1 to 39-5 feet of the recipient heating surface in the boiler. 

The evaporation was about 80 Ibs. of water to 1 foot of grate sur- 
face, which does not differ materially from the American experiments. 


3d, My Borzer, 1859. 


Now, my boiler differs in every conceivable respect from the two 
before described, for it has no grate properly so-called, but a hollow 
water-slab pierced with holes and short tubes expanded therein. The 
furnace is 17 inches square, and consequently has an area of 2 feet, 
on each foot of which, 16 Ibs. of coal per hour was consumed, bein 
about double the amount consumed on those before referred to, while 
the recipient water-heating surface is 100 feet superficial, with an ad- 
ditional 50 feet of steam superheating surface. This large superheating 
surface adds but little to the elasticity of the steam, but greatly to its 
safety, for inasmuch as the great immobility of steam, as well as of 
other gases, prevent rapid absorption of heat by them, a large surface 
is required, because limited to a low temperature on account of the 
danger attendant upon the reverse in the rapid corrosion of the boiler. 

My boiler is of the upright multitubular kind, with tubular water 
leg furnace, hollow slab, and annular generator. 

The condensing apparatus is of the slabannular kind, as shown by 
the colored plate attached to Chapter I, and with the boiler, has been 
examined by a Board of Engineers appointed by the Secretary of the 
United States Navy. The same Board have, as I understand, man 
reports to make on boilers and surface condensers* besides mine, which 
may thus cause some delay, and therefore I have thought proper, 
without anticipating their report on mine, to synoptisize a few of the 
facts elicited by those experiments, and principally such as will enable 
me to compare the “ evaporative power” of my boiler with those before 
mentioned. 

My boiler, be it remembered, has been in constant use more than 
two years, and on the trials did nothing but its ordinary every day 
work, while the others were new ones, I presume, and were certainly kept 
in special order for their work, and had philosophers to direct the firing. 

The modus operandi adopted in the experiments will be understood 
by a reference to the colored plate before referred to, and the follow- 
ing observations. 

But previous to making them, I may be permitted to observe, that 
the tank method, or any other by means of which the water can be cor- 
rectly measured into the boiler under examination, is the only correct 
preliminary to the obtaining of correct results, because, whatever may 
escape by steam leakage is just as much “evaporative effect’ as that 
which is collected. Nay, even the water leakage of the boz/er is so too, 
provided the heat from it dries it up and does not permit its collection. 

* Why are not these reports, accompanied as they generally are, with correct drawings of the apparatus, 


of on any one subject. Will not some of our Senators call them up, and redeem these invaluable papers 
from oblivion ? 
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The main condenser was known to be much larger than necessary, 
inasmuch as the water flowing through it unchecked, would reduce the 
temperature so low as entirely to remove any pressure (above that of 
the atmosphere) in the exhaust steam pipe. 

As no steam of any account would, under these circumstances, come 
from the bottom connexion of the main condenser with the reservoir, 
to interfere with the collection of the water of condensation therein, a 
cock was put into the reservoir at the same time that every other com- 
munication was cut off. ] 

The steam being allowed to leave the boiler and pass through the 
engine, @eposited any oil, water, and any other substance heavier than 
steam in the “dirt trap.” (Note.—The “dirt trap” varied a little 
from the one shown as the steam first struck an oblique plate forming 
one side of it, and had to ascend vertically before entering the con- 
densing apparatus, thus rendering it impossible for anything but pure 
steam to obtain access thereto,) while the clean steam passed on be- 
coming condensed in the main condenser, filled the reservoir below it 
up to the cock before mentioned. The water level in the boiler being 
noted, state of the fire, weight of coal to be supplied from, steam pres- 
sure and temperature of steam and water in boiler, temperature of feed 
water, and other observations amounting in all to about seventeen 
were taken every fifteen minutes. 

We commenced to draw off the water of condensation from the “reser- 
voirs’’ into a measure holding 8 lbs. of water, and poured its contents, 
when full, into a funnel fitted for the purpose of conveying the water 
to the feed pump, a mark being made for each 8 lbs. poured in under 
the strictest supervision. 

Whenever the water-line in the boiler got lower than the level fixed 
upon, cold water was added to bring it up. Where this additional 
water went to was a matter of surprise, for not a particle of steam 
could be discovered leaking from the boiler, but as the supply required 
increased with the boiler pressure, it may be that the principal escape 
was there. There are, however, several connexions where a slight 
escape of steam was visible under a pressure of 210 Ibs., at which 
sometimes the boiler blew off in consequence of stoppages; boiler water 
will waste very rapidly, although scarcely perceptible to the eye or 
ear. There was a little water overflow at the feed pump, but of no 
collectable amount. Blowing through the cylinder twice every fifteen 
minutes in taking indicator cards, would, I am sure, waste more than 
all the water which escaped from this source. The presumed greatest 
source of water escape on the first day was the suction pipe of the 
feed pump, which was under a pressure of only 3 to 4 feet of water; 
that was remedied, but the deficiency of water was increased on the 
next day, showing that the leakage was somewhere else, for it increased 
with the increase of ,préssure. "The boiler stands upon four legs, is 
clear all around it, and admits of thorough examination. These are 
the reasons why I claim that all the water which entered the boiler 
was evaporated in effect by the action of the fuel consumed. 
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ProssER’s Patent BorLeR AND CONDENSER. 

Synopsis of the performance of the boiler and condenser, while under 
charge of a Board of United States Engineers appointed by the Hon. 
Isaac Toucey, Secretary of the Navy, and consisting of B. F. Isher- 
wood, Esq., senior member of the Board, and late Chief Engineer of 
the war steamer “San Jacinto,” J. W. King, Esq., Chief Engincer of 
the Brooklyn Navy Yard, and Wm. E. Everett, Esq., late Chief Engi- 
neer of the war steamer “‘ Niagara.” 

These trials of the boiler and condenser were continued during six 
days, occupying eight consecutive hours of each day, but this synopsis 
embraces only the two last of those days, and will doubtless be found 
to agree with the Report of the Board when forthcoming, so far at 
least as they may be comparable with each other. 


Syvopsis. 
Averages of observations taken every fifteen minutes. 


Steam 
Ful) | Expand 
pressure 2 7-9th 
Notes. | times. 
| 
The Manometers used were made by the Novelty Works. | 
Temperature of the atmosphere from 70° to 80° Fah. 1859 |April29., May 3. 
Coal consumed per hour on each foot of grate surface in Ibs. | 16 16 
Load on safety valve of boiler per square inch, * 150 210 
Total pressure of steam in boiler “ “ } 145 157 
@. Superheat of the steam in the boiler above the water, ¥. | WW 4y° 
Lowest total pressure in the steam chest per square inch, Ibs. | 51 1187 
Highest ved of the exbanst steam « 164 
Initial pressure of unbalanced steam in the cylinder, “ | 85 102°3 
d. Weight of water collected from steam condensed after passing into the | 
condensing apparatus per pound of coal consumed, 10°019| 9°$928 
c. Weight of water collected from steam condensed before entering con- | 
densing apparatus (in dirt trap), A ‘ * 012) none. 
d. Weight of water added to keep up the water level in boiler “ wi 750) 9642) 
e. Weight of water evaporated per pound of coal consumed, ° « 10-781} 10°857 
Temperature of exhaust steam in heater cistern, ° F. 212°36° | 213-64° 
as of feed water previous to entering the heater, e “ |e ies 
increased by passing through the heater, | 623 38°8 
« of the feed water entering the boiler, . ° “ 1843 | 1568 


CALCULATION FOR EVAPORATION. 
Centigrade Thermometers made expressly for the purpose by Tagliabune. 
Weight of water forced iuto the boiler by the feed pump (first hour of 
last day lost), ° 


Ww t of coal consumed in the evapor thereof in eight and seven 
Weight of water evaporated from 846° C. to 175° by one pound of coal 
Weight of wat aporated from 85-96 C. to 183°5° by one pound of oe ae 
t of water ev . to 183° one 
Total heat in atmospheric steam above 100° C. | 637° | 537° 
of feed water lese than 100°C. (—846),. 
Superheat of steam above the water reduced to its equivalent in pro- 
portion to its specific heat, & 23° 
Total heat in steam at 175° C. above that at 110° C., e “ 19°85 
absorbed from the combustion of the fuel, « 580-25 | 5965 
Divided by 537° gives coefficient of the real evaporative effect, 4 10805} 11108 
Which multiplied by the observed evaporation as above, * 10-781} 10887 
Gives an evaporative effect from 100°C. per pound of coal of Ibs. | 11°65 | 1206 
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Steam and its Condensation. 79 
Noles on the foregoing Synopsis. 

a. Superheating the steam and its effects. 

These quotations are the best approximations attainable. The thermometers could not 
be put exactly into either the water or the steam of the boiler, and an allowance is there- 
fore made to bring the temperature up to correspond with the pressure. 

If this steam was not pure, where are we to obtain it? Surely not from the ¢est boilers, 
either American or English, which I have described, unless indeed we are prepared to 
back the gross insinuation, that the tables used to show the relative volumes of steam 
and water may possibly be wrong to the extent of even “one-half.”* 

The increased amount of superheat in the steam on the last day, may be accounted 
for by the fact, that the smoke tubes and passages were thoroughly swept out the day 
before, whereas, on the first day's trial they had not been swept for two weeks. 

Superheating the steam is one of the main objects of the boiler arrangement, at the 
same time it is believed to be the lightest, strongest, and most effective steam (real steam) 
generator ever produced. This is the boiler referred toin this Journal,f and with which 
I challenged any boiler in the United States to compete. It has now been more than two 
years in constant use; it is not in the least impaired, and is fully adequate to the burst- 
ing of any other boiler in existence that I know of. 

Nearly all tubular boilers are known to prime badly. That is their greatest fault, and 
yet, we find the evaporative effect of boilers tested in such a manner as to induce the 
belief that priming was a desirable qualification, and those boilers which primed the most 
are usually extolled as evaporating the most. 

The water being measured from a tank and pumped into the boiler, the sooner it was 
got out again through the cylinder, the better for the character of the boiler. 

The remedy for priming is undoubtedly superheating the steam. There is no priming 
when that is properly effected. 

b. It is not so much the water that goes into the boiler which is of any importance, 
but the steam which can be caught uncondensed after it has left the cylinder that we 
want to know about, for that is the steam, and that only, which has done the work. Of 
course, it is not possible with a jet condenser to ascertain this, and the only alternative 
is to measure it by the indicator. 

The system which I here recommend is entirely trustworthy, for, between the cylinder 
and the condenser, with the means of separating the steam from the water, from what- 
ever source the latter may be derived, there can be no possible source of error unless it 
be against the boiler, because, even if the condenser is leaky, the pressure on the inside 
of it being greater than on the outside, the condensed steam will be blown out rather 
than the condensing water drawn in. 

To this test for evaporation my bviler has been subjected, and it is not too much to 
say, that there are many boilers of fair repute which will not furnish steam of equal effi- 
cacy with double the amount of fuel. 

‘This water is from pure steam beyond all cavil. It is the first time to my knowledge, 
that the test of collecting the steam alone and condensing it, has ever been applied to 
the verification of the tank system of measuring the water before entering the boiler. I 
think it much more accurate than the indicator method. 

‘The experiments were undertaken to test the boiler and condenser, and not the steam 
engine ; the latter was merely made use of as a medium to pass the steam from the boiler, 
but was not indispensable or even necessary, except as furnishing the power necessary 
to pump back the water of condensation into the boiler. 

‘lo submit to the arbitration of the indicator, is to add all its faults and deficiencies to 
those of the engine, boiler, and condenser, whatever they may be, which the boys would 
call “ going it blind.” 

It may be as fair for one as another of the same breed of boiler and condenser, but 
who puts his full-blooded courser to pull against a cart horse? My boiler produces unde- 
niably pure and superheated steam; use it and let me have it back to condense and retarn 
to the boiler again as pure as the mountain dew. But what have I to do with the want 
of skill in the user of it, or with any fanciful mode which may be adopted of testing its 

wert? 
nies if the steam engine and the indicator were both perfect, there can be no benefit 
derived from their use, as mere measures of the weight of steam passed, for we obtain 
the absolute steam condensed into water to weigh and to measure as we please; all the 
loss is against the boiler, there can be no other error. No other system admits of this 


- *Indicator and Dynamometer by Main & Brown, page 32. 
+ Vol. xxxiv, (3d Series,) pages 201 and 202, 
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absolute certainty, nor, indeed, of any approach towards it, and hence the imperfect 
instruments which are indispensable to the testing of their power, only insures error in 
this case where truth is much more easily obtained by other means. 

For, where a pound of steam has any fixed value, and we are sure that we get it, we 
are in possession of a fixed standard, with which no other can compare for accuracy. 

ec. This shows, that the superheat of 17° F. to steam of 145 Ibs. total pressure, is 
nearly sufficient to prevent the appearance of water in the “ dirt trap,” and therefore 
for all practical purposes we may consider that 10 Ibs. of steam may be calculated upon 
from | Ib. of coal, of a quality usable, with as much certainty as a permanently elastic 
fluid, for it is quite obvious that there need be no condensation in the cylinder. 

Now let it be insisted upon, that the question of the pressure of the steam is compa- 
ratively an important one; it is the weight that we want to be sure about, and having 
got that, a considerable difference of opinion about the pressure will not materially affect 
results; only allow that it is steam of the quality represented, and then, whether its elas- 
ticity is represented by 95 or 100 Ibs. to the square inch, will make comparatively but little 
difference in the result of a calculation of its power, for within any reasonable limits the 
product of the pressure multiplied by the volume will show little variation, for what is 
gained in pressure will be nearly lost in volume. 

d. The difference in these quantities is doubtless owing to the increased tension of 
the steam causing more steam leakage somewhere, and if within the boiler, then to the 
improvement of the draft, and much cheaper than by the blast-pipe. But the leakage 
is a mystery nevertheless, for if a boiler like this one leaks almost imperceptibly from 7:8 
to 8-6 per cent., what must ordinary boilers leak ? There is a well-grounded suspicion 
that steam boilers leak far more than is generally imogined, even when not a drop 
of water is visible. This alone seems to account for the large quantity of recuperative 
supply, which every boiler connected with a surface condenser is reported to require, 
and may also relieve the boiler of the “ Bee” of a portion of the obloquy attached to it. 

e. Even this amount exceeds any well authenticated rea/ evaporative effect ever pro- 
duced by any boiler, in ordinary working and without priming, and yet we have to add 
several items to it, before it is fairly placed for comparison with the two boilers before 
mentioned, to wit: the deficient temperature of the feed water, the increase of heat (su- 
perheat) in the steam beyond its normal amount, and also the additional total heat in 
the high pressure steam which was produced. These two last items effectually prevent 
condensation in the cylinder, and therefore supersede the necessity of superheating the 
steam by a separate apparatus, or of surrounding the cylinder with a steam jacket, for it 
accomplishes their work in a far more economical manner, with entire safety, efficiency, 
and convenience. 

f. It has already been explained, that these temperatures were kept down, for the 
pnrpose of conveniently withdrawing the water of condensation. .This occasioned con- 
siderable reduction in the temperature of the feed water, which in the ordinary way of 
working is actually 200° F., and although it may be increased, the conviction now is, 
that a higher temperature is not desirable at present, for when working thus, the exhaust 
steam has sufficient tension to go over into the still and produce distilled water of twice 
the weight of fuel consumed, which is deemed sufficient for any emergency. 


(To be Continued.) 


Lubricating Railway Brakes.* 

According to an invention patented for a correspondent by Mr. John- 
son, it is proposed to use, in connexion with any suitable lubricating 
apparatus, a capillary pad or cushion composed of wool, cotton, or other 
suitable material, and combined with a metallic conducting spout, which 
is pressed against the underside of the enlargement or shoulder of the 
journal of the axle or shaft. This pad sucks up the excess of oil which 
always collects at that point, and causes it to return either to the ele- 
vator or reservoir, so that there will be no waste of oil beyond a few 
drops occasionally. The pad should always be placed above the level 
of the oil, so that it will remain in a comparatively dry state. 

*From the London Mining Journal No. 1236, 
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For the Journal of the Franklin Institute. 


Experiments made by order of the Navy Department to Determine the 

elative Advantages and Disadvantages of the Horizontal Fire 

Tube, and of the Martin Vertical Water Tube Boiler on board the 
U. 8. Steam Frigate Jacinto.” 


When the U. S. Steam Frigate “ San Jacinto” returned to New 
York from her late three years’ cruise in the East Indies and the China 
Sea, a survey was held on her old flue boilers, and their condition was 
found to be such that it was deemed judicious to replace them with 
new tubular ones. A convenient opportunity was thus furnished to 
make a test of the comparative evaporative efficiency of the two com- 

titive kinds of tubular boiler, and the vessel was accordingly fitted 
by the Navy Department with one horizontal fire tube boiler and one 
vertical water tube boiler; they have recently been experimented with 
by a Board of Chief Engineers, whose report is given below. It will 
be interesting to preface that report with a short description of the 
old boilers in order that the results of the change may be correctly 
appreciated. 

The old boilers were three in number and of copper. They were of 
the double return drop flue type, and were placed in the vessel side 
by side with one chimney in common at the end opposite the furnaces. 
The fire room was 8} feet wide and extended athwartship. 


Length of each boiler, ° ° 25 feet 6 inches. 
Height (exclusive of steam chimney, ) ¢ 
Number of furnaces in each boiler, | 2. 
Length of fire grates, ‘ 7 ¢ 
Total grate surface in the three boilers, 197-8 square feet. 
“heating “ “ “ 
Aggregate cross area of the upper row of Gues i in 3 boilers, 35-133 « 
“ “ lower “ “ 32-146 “ 
Cross area of the chimney, ‘ 34-039“ 
Height of the chimney above the grote bars, 55 feet. 
Capacity of steam room in the three boilers, 2440 cu. ft. 


Weight of the three boilers without chimney and grate bars, 213,256 lbs. 
Weight of water in the three boilers at 12 inches above 
flues, and at 250° Fahr., . 121,200 « 
With these boilers during the last three years’ cruize of the vessel 
in the East Indies and China Sea, there was obtained the following 
mean results, namely :— 


Number of pounds of Pennsylvania anthracite consumed per hour, 2115-00 
per sq. ft. of grate, 10°69 


Waste in ashes, clinker, and fine coal, . 25 per centum. 
Pounds of water evaporated per pound of anthracite from tem. of 100° F., 6.00 
combustible “ 8-00 


The economic evaporation by the new horizontal fire tube boiler, 
according to the experiments referred to, exceeds the above by 11} 
per centum, making the comparison by weight of combustible ; and by 
11} per centum if it be made by weight of coal : while the ev aporation 
by the vertical water tube boiler exceeds it by 31? per centum per 
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unit of weight of combustible; and by 293 per centum per unit of 
weight of coal. 

By the change of boilers the ship carries in the same space as ori- 
ginally allotted to the machinery and fuel, 40 tons more coal, increas- 
—" quantity from 320 to 300 tons. 

he aggregate weight of the original boilers and water was 149 3, 
tons ; with the present boilers this weight is 115,75 tons. 

It will be perceived that while with the present boilers, the aggre- 
gate weight of boilers, water, and fuel exceeds the aggregate weight 
of the original boilers, water, and fuel by only 62 tons, the time that 
the vessel can steam at the rate of 175 geographical miles per twenty- 
four hours, has been increased from 14 to 18 days. 

The original boilers were about eight years old, and the middle and 
lower return flues and their connexions, comprising about two-thirds 
of the total heating surface, were covered during the whole cruize with 
old scale varying from ,', to } inch thick. This surface was inaccessi- 
ble for scaling, and from the condition of the seams it would have been 
injudicious to have attempted it. No newscale was formed during the 
cruize, as the surface condenser operated satisfactorily. 


Navy Yard, New York, June 24, 1859. 
Hon. Isaac Tovcry, Secretary of the Navy. 

Srr :—In obedience to your order of May 17th, 1859, the under- 
signed have experimented with the vertical water tube and the hori- 
zontal fire tube boilers on board the U. 8. Steamer “ San Jacinto,” 
in the manner and for the purpose therein directed: and have the honor 
to submit the details of the experiments and their results in the fol- 
lowing REPORT. 

Before giving an account of the manner of conducting the experi- 
ments, and the data obtained—it will be satisfactory to preface it with 
the following brief description of the boilers and engines employed. 

Boilers.—The two boilers had precisely the same shell, both as re- 
gards form and dimensions. Also, the furnaces, ash-pits, doors, and 
smoke connexions were precisely alike, and the grate bars were cast 
from the same pattern. The minimum calorimeter or area for draft 
through the tubes was likewise the same in both boilers ; the fire grate 
surface employed was of the same area; and both boilers delivered in 
common into one smoke pipe, placed at the centre of their length, and 
immediately over the fire room. The boilers were situated in the ves- 
sel face to face, with a fire room 8} feet wide between them, and ex- 
tending in the direction of the vessel's length. 

As regards dimensions, the only difference between the boilers was 
in the heating surface, which was considerably the greatest with the 
vertical water tube boiler. 

As regards design, the only difference between the boilers was in 
the arrangement of the tubes, which in one, was according to the type 
known as the English tubular or the horizontal fire tube boiler ; while 
in the other, it was according to the patent of Chief Engineer, Daniel 
B. Martin, U. S. N., and is of the vertical water tube type. 
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In both boilers the relative positions of tubes and furnaces are the 
same, the tubes being placed immediately over the furnaces; and in 
both boilers the tubes occupy sensibly the same space, namely: a 
length of 7 feet, a breadth of 3 feet, and a height with the horizontal 
fire tubes of 37 ‘inches, and with the ‘vertical water tubes of 33 inches; 
but this difference of 4 inches is compensated by the greater distance 
between the tubes and furnace crown indispensably necessary with the 
latter. 

The comparative dimensions and weights of the boilers will be found 
in the following Table: 

Dimensions and Weights of Boilers. 


English | Martin’s 
horizontal | vertical 
fire tube | water tube 
boiler. boiler. 


= 


| Width of boiler (fore and aft direction of the vessel,) in feet | 
aud inches, 21 3 
| Length of boiler (athwartships) at farnaces i in ft. andi ine. eg 10 6 
extreme “ 11 6 
| Height of boiler exclusive of steam chimney i in ft. and ins., 11 3 
inclusive 13 3 
| Number of furnaces, ° ° 6 
| Width of fire grate in each farnace i in n feet, ° 3 
Length ° 6 
| Aggregate area of fire grate surface in square feet, , 108 
_ Heating surface in the six furnaces, in square feet, 289-20 
} “ back smoke connexion, 159-36 
tubes measured on their exterior cir- | 
cumference in square feet, | 2282-67 2332-64 
tubes measured on their interior cire | 
cumference in square feet, 2078-92 2111-00 
* * sides, tops, and bottoms of the tube 
boxes in square feet, 447-65 
Total heating surface, the tube surface being measured on 
the exterior circumference in square feet, - | 2867-63 3295-25 
Total heating surface, the tube surface being measured on 
the interior circumference in square feet, ° 2663°88 3073-61 
Number of brass tubes, " 4\4 1620 
_ External diameter of the tubes in 2 inches, 3 2 
Length, in inches of the tubes, extreme, . 844 33 
Thickness of metal of the tubes in inches, ° 0:134 0-095 
| Weight of the tubes in pounds, 10115 9856 
| Calorimeter or area for direct draft “through the in 16°854 ¢ 16°889 front 
square feet, 16-854 21-555 back. 
Diameter of smoke pipe ii in feet and inches, . 64 64 
| Height “ % above fire grate, 51 6 516 
Steam room measured mw nine inches above top of tubes 
in cubic feet, 735 776 
Weight of water in boiler at 250° Fahr., measured from 9 
inches above top of tubes in pounds, . 39200 
Weight of boiler exclusive of water, grate bars, and valves, 
but inclusive of tubes in pounds, 
| Length occupied by the tubes i in each boiler in inches, 
Height 
| Space between crown of Methehie and bottom of tubes in 
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Engines.—The engines are geared, and the cylinder valves are of 
the usual double poppet kind. The steam is cut off by the steam valve 
with the adjustable arrangement patented by Allen & Wells. The two 
cylinders are connected upon the driving shaft at right angles to each 
other; and they have in common one surface condenser constructed 
according to the patent of J. P. Pirsson. 

The following are the dimensions required to be known in connex- 
ion with the experiments, namely:— 


Diameter of the forward cylinder, 2 ° 70} inches. 

Stroke of piston of both engines, ° e 4 feet. 

Aggregate area of both pistons, . ° 7752 sq. ins. 


Space displacement of the pistons of both engines per stroke, 215-33 cu. feet. 
Space comprised between pistons and cut off valves at one 


end of both cylinders, 9°61 
Total space filled with steam of the final cylinder pressure, 
per stroke of both pistuns, . 225°94 


Mode of Conducting Experiments.—The experiments were made to 
determine the relative evaporative efficiencies of the two boilers under 
the conditions of actual practice on board marine steamers. For this 
purpose a short experiment would be valueless from the impossibility 
of knowing whether the condition of the fires was exactly the same at 
the commencement and at the end—from the inequality in firing—from 
the different proportions of refuse found even in different shovelfulls from 
the same heap of coals—from fluctuations in the draft—from the losses 
by cleaning the furnaces—and from the different quantities of air in pro- 
portion to fuel admitted at different times. It was, therefore, considered 
necessary that the experiments with each boiler should continue uninter- 
ruptedly four days or ninety-six hours. The weight of water evapo- 
rated was to be ascertained from the steam pressure in the cylinder at 
the end of the stroke of piston as given by the indicator. The cost of 
this evaporation was the weight of combustible consumed ; by combus- 
tible is meant the remainder of the coal after deducting the refuse 
withdrawn from the furnaces as ashes, clinker, and fine coal. 

The evaporation as thus determined, though relatively correct, is 
not absolutely so ; because it is exclusive of the steam condensed in 
the boiler, in the steam pipes, in the cylinders, &c., and of the loss of 
heat by priming and leakage ; but on the other hand, the evaporation 
menial by water in a tank previous to its entering the boiler would 
also be incorrect from the loss by priming and from leakage. The tank 
measurement gives too great an evaporation, the indicator measurement 
too small a one ; but the latter is the most useful practically, because 
the most convenient and habitually employed ; in effect, it is only com- 
parative results that could be obtained in either case, and they are 
all that are practically needed. 

The experiments were conducted in precisely the same manner with 
both boilers, and as follows, namely: At the commencement no ac- 
count was taken of the coal required to raise steam, or of the tempera- 
ture of the water in the boilers; but after steam was raised to 22 lbs. 
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er square inch pressure above the atmosphere, the level of the water 
in the boilers was noted, the condition of the fires estimated as near] 
as possible by the eye, and the engines started. At the end of a 
experiment, the water in the boiler and the condition of the fires were 
left as at the commencement. The experiments with both boilers were 
begun and ended at mid-day, and continued uninterruptedly ninety- 
six hours. During that time, the boiler steam pressure and the vacuum 
in the condenser by barometer gauges were noted every fifteen min- 
utes, and at the close of each hour there was recorded for that hour 
the mean steam pressure, vacuum, temperature of engine and fire- 
rooms, of the salt and fresh water hot-wells, and of the injection water; 
also the weight of coal thrown into the furnaces, and the weight of 
dry refuse in ashes, clinkers, and fine coal withdrawn. Each hour an 
indicator double diagram was taken from both cylinders, and from the 
mean of the final pressures as given by these diagrams the evaporation 
was calculated. Swing to excessive condensation in the cylinders and 
the continual discharge by their relief valves of the resulting fresh 
water, the surface condenser gave a deficit of one-sixth, that is to say, it 
returned to the boiler as distilled water, five-sixths of the steam leavin 
it. At the commencement of each experiment the boiler was filled with 
sea water, and at the expiration of — hour the saturation was record- 
ed, and also the number of inches in depth of water blown off to main- 
tain it at 1} times the natural concentration. Every pound of the coal 
and refuse was carefully weighed by a steelyard. The number of double 
strokes made by the piston was taken by a self-registering counter. 
The indicators were excellent instruments, and every precaution was 
taken to insure exact similarity of circumstance with both boilers. The 
cut-offs set to cut off the steam in the cylinders at ;4,5 of the stroke 
of piston from the commencement, were secured to prevent accidental 
alteration. The throttle (a butterfly valve) was kept unchanged at two 
holes open, eight holes being wide open. The same fireman fired both 
boilers and the same assistant engineers directed them. 

The experiments were first made on the horizontal fire tube boiler; 
they were begun at noon on the 10th of June, and after being com- 
pleted, the steam was shut off from it and let on from the vertical water 
tube boiler without stopping the engines. The piston and cylinder 
valves of both engines on being tried at the termination of the experi- 
ments, noon June 18th, exhibited no sensible amount of leakage. 

The coal used was hard Pennsylvania anthracite of very indifferent 
quality, giving for a mean with slow combustion and careful firing, the 
excessive amount of over 25 per centum of dry refuse. 

In the following Table will be found the complete data and results 
of the experiments : 


Vor. XXXVIL—Tuirv Serizs.—No. 2.—Avavst, 1859. 
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Data and Results of the Experiments. 


Martin's | 
orizonta vertical 
caine fire tube | water tube 
boiler. boiler. 
Duration of the experiments in consecutive hours, . 96 96 
Total number of double strokes of _— made by the en- 
gines per counter, . 62518 64196 
Mean number of double strokes of pistons made per miuute 
by engines, . 10-S54 11145 
Mean pressure of steam in boiler in pounds per square inch 
above atmosphere, 10-43 11-41 
Mean vacuum in condenser in inches of 1 mercury, per baro- 
meter gauge, ° 2148 | 20-80 
Total number of pounds of anthracite consumed, + {10043600 9251200 | 
“ “ refuse in ashes, clinkers, and | 
fine coal, . 24908-00 | 24178-00 | 
“ “ combustible consumed, 7552800  68334-00 | 
Per centum of the anthracite in refuse, ‘ ° 24:80 | 26-14 | 
Mean pressure above zero, per indicator, in pounds per sq. 
inch, of the steam in oer at commencement of | 
stroke, 19-44 10-40 
Mean pressure above zero, per indicator, i in pounds per sq. 
inch, of the steam in cylinders at point of cutting off, 16°40 17:20 | 
Mean pressure above zero, per indicator, in pounds per sq. | 
inch, of the steam at end of stroke of piston, 9-11 9-50 | 
Mean gross effective pressure on aii in — per sq. 
inch, per indicator, 918 9-63 | 
Mean back pressure above zero egainst pistons in pounds 
per square inch, per indicator, 5:50 | 575 
Mean gross horse power developed by the engines, 187'25 | 201-696) 
Mean number of pounds of anthracite consumed per hour, 1046-21 963-67 
“ 
per square foot of grate, 9-687 | 8-923 | 
Mean temperature in degrees Fah. of the engine peti 96 | 106 
a a * of the fire room, 99 112 | 
“ “ “ salt water hot-well, 100 / 402 
“ “ “ fresh “ 100 100 
6 « “ injection water, ° 62 65 
Total number of pounds of water blown out of boiler to 
1} 
keep the saturation at = 68424 123144 | 
RESULTS. | | 
Number of pounds of water evaporated from feed water tem- 
perature of 100° Fah., calculated from the steam pres- | 
sure in cylinder at end of stroke, ° 663629-007 |705468-426 
Number of pounds of water evaporated from feed water tem- 
perature of 100° Fah., due to the weight of boiler 
water blown off, 8183-448 | 14857-488 | 
Total number of poundsof water evaporated from feed water 
temperature of 100° 71813455 720325-914 | 
Pounds of water evaporated from feed water temperature of 
100° Fah. by one pound of anthracite, . 6-689 7-786 | 
Pounds of water evaporated from feed water temperature of 
100° Fah. by one pound of combustible, 8-895 10-541 | 


Comparative advantages and disadvantages.—We are directed by 
your order to report to the Department the relative advantages and 
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disadvantages of the two kinds of boiler as regards space occupied, 
weight, cost, accessibility for cleaning and repairs, durability, evapo- 
rative efficiency, and the relative quantities of steam that can be fur- 
nished in equal times. 

Ist, As regards space.—lIn the particular specimens experimented 
on, the space occupied by both types of boiler was equal; but not so 
the area of contained heating surface. If the proper measure of that 
surface be, as we think it is, the extent exposed to the reception of 
heat from the products of combustion, then the heating surface in the 
vertical water tube boiler exceeded that in the horizontal fire tube 
boiler by nearly 25} per centum of the latter. If, however, it be mea- 
sured by the extent from which water is evaporated, then the supe- 
riority will still remain with the vertical water tube boiler but reduced 
to per centum. 

2d, As regards the weights of the two boilers.—By referring to the 
table of their dimensions and weights, it will be seen that in this 
respect the experimental boilers were nearly equal, the horizontal fire 
tube having a slight advantage in lightness; but if the aggregate 
weight of boiler and contained water at a steaming level be compared, 
then the vertical water tube has a superiority of nearly 5} per centum 
over its competitor. 

3d, Cost.—In this particular the horizontal fire tube boiler is slightly 
the cheapest, but the difference is unimportant. 

4th, Accessibility for cleaning and repairs.—For the removal of scale 
or any insoluble sediment on the water surfaces of the tubes, the ver- 
tical water tube boiler has adecisive superiority, from the complete and 
easy manner in which the entire of those surfaces can be reached by 
a sealing tool and cleaned mechanically, With the horizontal fire 
tube boiler, this operation is very tedious and difficult, and at the best 
is only partial. It may, indeed, be said, that the whole of the hori- 
zontal tubes cannot be scaled without the removal of a portion of them; 
and from the fact of their becoming more and more coated with scale 
as their age increases, their evaporative efficiency will be continuously 
impaired to the extent of the loss of heat thus intercepted. On the 
other hand, the horizontal fire tubes are much more easily and com- 
pletely swept of soot and deposit from the furnaces ; they are also more 
easily plugged when leaking. Furthermore, they are only about one- 
fourth the number of the vertical water tubes, and the liability to leak- 
age is correspondingly lessened, but this liablity is so trifling as to be 
of no value in a practical estimate. The remaining portions of both 
boilers are equally accessible for cleaning and repairs. 

5th, Durability.—We have no data on which to base an opinion in 
this respect, but we believe both boilers to be about equal. 

6th, Lvaporative efficiency.—The relative evaporative efficiency as 
given by the experiments, applies rigorously only to the particular spe- 
cimens of the types of boiler employed, with their peculiarities of pro- 
portion, and under the conditions of the trials. Under other conditions, 
and with other proportions, the relative evaporative efficiency would 
doubtless be different, and in direction as determined by better or worse 
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rtions, and by conditions more or less favorable for one kind of 
iler over the other. The proportions given to both boilers in the 
present case, however, are such as are now generally approved in prac- 
tice. 

With these proportions, and under the actual conditions of the trials, 
the evaporative efficiency of the vertical water tube boiler exceeds that 
of the horizontal fire tube by 18} per centum of the evaporation of the 
latter, making the comparison by weight of combustible consumed ; 
and by 162 per centum if the comparison be made by weight of coal 
consumed ; the former is, of course, the proper result. 

Tth, Relative ntities of steam that can be furnished in equal 
times by the two Slevin this respect the superiority remains with 
the horizontal fire tube boiler in which the combustion of the fuel can 
be forced to a considerably greater extent than in the vertical water 
tube boiler. The additional steam, however, thus obtained, will be at 
a greater pro rata cost of coal; but we have no data to determine 
either the increased quantity or its increased cost. 

Finally, in view of the much greater evaporative efficiency of the 
vertical water tube boiler, and of the facility and completeness with 
which it may be scaled-—the two qualities of paramount importance 
with marine boilers—we would express our decided opinion that its 
superiority over the horizontal fire tube boiler is so strongly marked 
as to unquestionably entitle it to the preference. 


We have the honor to be, sir, with great respect, 


Your obedient servants, 


B. F. IsHerwoop, Ws. E. Everett, 
James W. Kine, Joun Faron, 


Chief Engineers, U. S. N. 


On the Relative Values of Coke and Coal in Locomotive Engines.* 
By BenJAMIN FOTHERGILL. 


Having attended a meeting in the Society’s rooms, on 2d December, 
1857, and taken part in the discussion relating to the use of coke and 
coal in the furnaces of steam engine boilers, I then undertook to lay 
before its members the results of a series of experiments which I had 
made with coke and coal in locomotive engines in corroboration of the 
truth of my assertions: 

First, That coal was decidedly superior to coke in respect to heating 
power, and consequently more economical. 

Second, That a plentiful supply of steam could be generated by the 
use of coal for working engines at high velocities and for drawing heavy 
trains. 

Third, The capabilities of coal-burning engines for consuming their 
own smoke: and, 

* From the Jour. of the Society of Arts, No. 339. 
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Fourth, The increased durability of fire-boxes and tubes when coal 
was used. 

On that occasion I stated, that my experiments had been conducted 
upon the London and South Western Railway, and were made, at the 
request of the directors, to ascertain the value of an invention which 
had been patented by their Locomotive Superintendent, Mr. Joseph 
Beattie. This contrivance will be readily understood by referring to the 
drawings on the walls, where the fire-box is shown in section, divided 
transversely into two compartments by an inclined water space mid- 
feather or diaphragm, and a dependent water space hanging from the 
roof. Both compartments are arched over with fire tiles at narrow in- 
tervals apart. The boiler is constructed with a combustion chamber, 
extending to about one-half its length, and it has a vertical mid-feather 
or diaphragm in the centre running parallel with its sides. The other 
half is supplied with tubes in the ordinary manner. The object of this 
contrivance is to increase the amount of direct heating surface and to 
diminish the indirect or tube surface, whilst the combustion chamber 
affords sufficient space for the introduction of a series of fire tiles, for 
the purpose of retaining a portion of the heat given off from the com- 
bustion of the gases in the fire-box, and for diffusing the unconsumed 
carbon as well as effecting a complete mixture of the air with the gases, 
and thereby producing a mass of flame which is brought in contact 
with the direct heating surface of the combustion chamber before it 
enters the tubes, at the same time preventing practically such an es- 
cape of smoke from the chimney as could be deemed a nuisance. 

The back or first furnace is the most actively worked, the second 
being intended to carry incandescent fuel. The ash pans are furnished 
with dampers for the admission of air when necessary; and this is also 
admitted through the small apertures in the fire doors and through 
hollow stays in the fire-box. 

In addition to the mechanical contrivances referred to, Mr. Beattie 
has another of considerable importance for using a portion of the ex- 
haust steam for heating the feed water before it enters the boiler, and 
as I have tried both his contrivances for this desirable object, I need 
only refer to the one represented on the drawing, which shows the 
pipes for conveying the water and steam to the tank under the foot- 
plate of the engine, from which the feed-pumps receive their supply. 
The water is received on to a perforated plate in this tank, and in its 
descent comes in contact with and condenses the steam, and thereby 
becomes heated; the supply of water is regulated by the ball-tap or 
valve, and the steam is admitted or shut off whenever the engine driver 
has occasion to supply or shut off the feed-water to the boiler. 

In the course of my first series of experiments, I have used the 
feed-water supplied by Mr. Beattie’s apparatus, at a temperature of 
196°. 

I may here observe that I was anxious to obtain an analysis of the 
fuel used by the London and South Western Railway Company, and 
the more so as I found they manufactured their own coke from “ Ram- 
say’s Coking Coal” (Newcastle), which is of a superior quality; and 
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as it was desirable to ascertain, as far as possible, whether the coke or 
the coals which were supplied to me contained the greatest amount of 
sulphur, I sent samples of each to Mr. Dugald Campbell, Analytical 
Chemist to the Brompton Hospital, and he, after a careful examina 

tion, furnished me with the following statement, viz:— 


“The samples I received were four in number, and marked as follows :— 


No. 1.—Ramsay’s coking coal. 

No. 2.—Coke. 

No. 3.—Llanguathog Merthyr, shipped Swansea, Neath, and Cardiff. 
No. 4.—Griff coal. 


“No. 1.—Ramsay’s Coxine Coat—Is of a jet sparkling appearance, and is broken 
up without much difficulty by the fingers into rather thick layers, between most of which 
are thin plates of iron pyrites, which, I may state, is a compound of iron and sulphur, 
in the proportion of one of the former to two of the latter. When the coal is reduced F 
to a very fine powder—in which state it is required for analysis—its jet black appear- 
ance gives place to a considerable brown tint, which indicates it to be of a bituminous 
character. 

“ This coal is rather above the usual density of Newcastle coal, being 1279, water 
taken as 1000. 

“The analysis in 100 parts is as follows :— 


100-00 


“The calorific value of a substance is generally estimated in two ways; firstly, by 
calculating from its ultimate analysis what qnantity of water a known weight of the 
fuel would evaporate from 212° Fah.; and, secondly, by ascertaining how much oxide 
of lead is capable of being reduced to the metallic state by a known quantity of the fuel. 

“These experiments when conducted upon the different specimens of fuel under pre- 
cisely similar circumstances, which has been the case in this instance, give results ex- 
tremely useful for comparing the economic value of the fuel. By such means, | |b. of 
No. 1 Ramsay’s coking coal was found to be capable of evaporating 15:18 Ibs. of water 
from a temperature of 212° Fah., and 1 lb. of reducing 34-99 lbs. of metallic lead from 
the oxide. 


“No. 2.—Coke MADE From Ramsay’s Coxina Coat.—The specimen I received of this 
substance was a thin column, which, from its appearance, must have occupied a space 
from the top to the bottom of the coke in the coking furnace. An average sample was 
selected from this for examination, and the results obtained were as follows :— 

“ Density of coke 1055, water being 1000. The analysis in 100 parts, 


Sulphur, > 1-94 

100-00 
“ One pound of this coke is capable of evaporating from 212° Fah. 12-73 lbs. of water; ‘ 
and 1 Ib., of reducing from the oxide of lead 31°35 lbs. of metallic lead. por 
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“No. 3.—Luaneuatnog Mertuyr.—This coal has a bright sparkling appearance, 
resembling to some extent (No. 1) Ramsay’s coal ; but it is rather more dense, and not 
so easily broken; when broken, however, the layers are not so thick, and between them 
no iron pyrites are visible, but thin plates of silicate of lime are occasionally noticed. 

“ Density of coal 1333 ; water 1000, The analysis in 100 parts, 


Carbon, 
Hydrogen, 
Oxygen, 
Nitrogon, 
Sulphur, 
Moisture, 
Ash, 


Carbon, 
Hydrogen, 
Oxygen, 
Nitrogen, 
Sulphur, 
Moisture, 
Ash, 


89°16 


4-06 
1-65 
1-2] 
1°39 
0-67 
1-86 


100-00 

“ One pound of this coal is capable of evaporating from 212° Fah., 14°74 lbs. of water, 
and 1 lb. of reducing from the oxide of lead 34-74 Ibs. of metallic lead. 

“No. 4.—'Grirr’ Coat.—This is a coal of a dull appearance, dense and hard, with 
a concoidal fracture, different from either of the other two coals. 

“ Density of coal 1341; water 1000. The analysis in 100 parts, 


66°21 


4-09 


11°07 


1-13 
101 
9°23 
7°26 


100-00 


“ One pound of this coal is capable of evaporating from 212° Fah. 9-8 lbs. of water, 
and 1 Ib. of reducing from the oxide of lead 25-14 lbs. of metallic lead. 


“TABLE OF 
No.1. 
| Ramsay’s 
| Coking Coal. 
| 


Forecoine Resutts:— 
| 
| Coke from | Llanguathog 
Ramsay's Merthyr 

| 


No. 4. 
Griff Coal. 


Density, 1-279 


Coking Coal. Coal. | 


| 2055 | 1833 


Carbon, . | 85:57 
Hydrogen, . 5:68 
Oxygen, . 3:07 
Nitrogen, 1-48 
Sulphur, 1-46 
Moisture, 0-74 
Ash, 2-00 


86-91 8916 
132 | 4-06 
010 | 165 
oso 
1-94 1-39 
1-28 0°67 


100-00 


100-00 


| 
| 

7-65 
| 

100-00 


Pounds of water 
which lb. offuel 
would evaporate 
from 212° Fah., 
Pounds of lead 

34-99 


reduced by 1 lb. 
of fuel. 


12:78 


31°35 34°74 


| 
| 
| 
| 


25°14 


“In glancing at the above table, the first thing that arrests the attention is the pro- 
portion of sulphur being greater in the coke than in the coal from which it was made, 


and by nearly half a per cent. 
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“ It appears from my analysis that, although in coking coal there may be a notable 
loss, in the per centage of carbon, hydrogen, oxygen, and nitrogen, in the coke, yet the 
sulphur has not only not decreased, but has actually increased in the per centage. I find 
in the coking oven that not more than one-twelfth of the sulphur goes off from the coal, 
whilst the loss of the other gases is upwards of one-third of the whole. 

“ But portions of the coke may be found to contain a very much larger quantity of sul- 
phur than I found in the above specimen, and if I had selected a piece from near the top 
ofthe column, instead of taking an average of the whole, I should have found very much 
more than I did. 

“ The pieces of coke delivered to me by your assistant, which he told me he had taken 
from the tender of an engine in going down to Southampton, on the 2d ultimo, gave, on 
an average, 5°62 per cent of sulphur, and some which I selected myself from the coke- 
heap at the Nine Elms station gave about 5 per cent. 

“The next peculiarity to be noticed between the coke and the coal from which it 
is made is, in the amount of ash being very much higher in the former than in the 
latter ; this is caused by an excess of iron and silica principally, and were it not for the 
increase of ash there would not be so very much difference in their heating power, &c. 
I can only account for this increase in these two substances from their being volatilized 
in the coking ovens, and entering into the crevices of the fuel from which the gases 
escape. 

“It is common to find large quantities of a hair-like substance adhering to the coke, 
varying in color from a light grey to black; this is silica, with a trace of carbon and iron, 
and which has been in a state of volatilization till arrested by coming to a cooler part of 
the coking oven, where it has condensed, and is found as I have described it. 


“ No. 3.—Liayevatnog Mertayr Coat,—You will observe, is a coal of a very supe- 
rior quality, and is nearly equal to Ramsay’s coking coal in heating power, and has a 
very little less per centage of sulphur; but No. 4, ‘Griff’ coal, though containing less 
sulphur than either, does not possess such heating power, which is partly owing to its 
containing a large per centage of water; this water is expelled when the coal is reduced 
to a fine powder, and submitted for some time to a temperature of 212° Fah. The 
moisture in the other specimens was determined in a similar manner. 

“I may state that my experiments were repeated, and great care was bestowed to 
verify any results which appeared contrary to what should have been expected, such as 
the larger amount of ash in coke, in comparison to the coal from which it was made, 
and the larger amount of sulphur in coke than in coal, the general belief being that in 
the coking of coal most of the sulphur is driven off.” 

I will now proceed to give a detailed statement as to my mode of 
ng to ascertain the quantity of fuel consumed per trip from the 

aterloo Station, London, to Southampton and back again, inclusive 
of the quantity used in getting up steam in the morning, and whilst 
waiting at Southampton. I personally inspected the weighing of the 
fuel in the morning, and again at Southampton, and on the return of 
the engine to Nine Elms I took an account of the coal which remained 
on the tender, and I had the fire-box cleared out, the hot material 
cooled and riddled, and the worthless portion separated, and I allowed 
the value in good coal for the remainder. 

I commenced my experimental trips with the coal engine “TIron- 
sides,” which had been constructed on Mr. Beattie’s patented plans, 

for burning coal only, and heating the feed-water, and took the 10-15 
A.M. mail train from Waterloo to Southampton, and arrived there at 
15 P.M. We commenced the return journey at 3-0 P. M., and arrived 
at the Waterloo Station at 5°58 P. M., the engine having performed 
the trip in the most satisfactory manner, and without any appearance 
of smoke, except when the steam had to be got up in the morning, or 
the fires prepared for the return journey. 

The result of that day’s trip will be seen by referring to the tabu- 
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lated summary opposite November 15th, where the average consump- 
tion of fuel is shown as 16-71 tbs. of coal per mile, or when reduced 
to its coke value, equal to 11:14 ths. per mile, with an average load 
of 12-2 carriages per mile, traveling at an average speed of 31-25 miles 
per hour. 

I have said that the consumption of coal, when reduced to its coke 
value, was equal to 11-14 ths. per mile; in explanation of my mean- 
ing, I beg to state experience has proved that, in order to make one 
ton of good coke suitable for locomotive engines, 14 tons of the best 
coking coal is required, and with some kinds of coking coal, 14 to 1? 
tons are necessary to produce one ton of coke. It will be evident then, 
that if the same load can be taken, at the same velocity and under the 
same circumstances in respect to weather, with equal weights of fuel, 
say with coal in engines fitted up with Mr. Beattie’s patented contri- 
vance, and with coke in the ordinary class of engines, a net saving is 
effected of one-third, or 33 per cent., in fuel alone, without taking into 
consideration the incidental saving consequent on the construction of 
coke ovens, the interest on capital, the cost of their maintenance, and 
the wages of workmen employed in the manufacture of coke. 

From the tabulated summary it will be seen, that I worked the coal 
engine “ Ironsides’”’ for three days with little variation in respect to 
the quantity of fuel consumed, that little variation arising from the 
change in the weather. I then selected the coke-burning engine *‘ Ve- 
suvius,’’ one of the ordinary class, and being nearest in dimensions 
and weight to the “Ironsides,’’ and in good working order, and with 
it I took a similar train (10°15) to and from Southampton, burning 
coke only, and I adopted the same course of proceeding as on the 
former trips, but with a very different result as regards the consump- 
tion of fuel; for, on referring to the general summary, it will be seen 
that the average load was 12:1 carriages, the average speed 30-27 
miles per hour, while the average consumption of fuel was 20-62 tbs. 
of coke per mile. On the following day 1 took the ‘‘ Express”’ train 
with the same engine, but the results were substantially the same as 
on the previous day with the ‘mail’’ train. 

Having tried the ‘* Vesuvius,” I decided upon taking another coke- 
burning engine (the ‘Frome,’’) which was a similar class engine to the 
“ Vesuvius,’ in order to ascertain if there was any difference in the 
results of their working. On referring to the summary of the trip op- 
posite November 22d, it will be seen that the consumption of fuel was 
remarkably near that of the ‘“ Vesuvius.” 

I then determined to test the capabilities of another coal-burning 
engine, the ‘Canute,’ and compare the results of its working the 
“Express” train with that of the “ Vesuvius.”” The load was lighter, 
averaging 9°3 carriages, but the average speed attained was higher, 
being 36°76 miles per hour. The consumption of fuel was 16°71 tbs. 
of coal per mile, the coke value of which is 11-14 ths. per mile against 
20-62 tbs. per mile consumed by the “ Vesuvius.”’ 

The experiments up to this period showed a decided advantage in 
the coal-burning engines, so far as regarded economy of fuel, &c., but 
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the results were not conclusive to my mind, inasmuch as the engines 
had not worked under precisely the same circumstances with respect 
to weather and uniformity of load and speed. I therefore obtained a 
sufficient number of carriages to form two trains of equal size and 
weight, and I had a quantity of materials weighed and placed in each 
of them equivalent to a load of passengers. The coal-burning engine 


**Canute,”’ was attached to one of the trains, and the coke-burning 
4 engine ‘* Vesuvius,” to the other. The weight of the train, including 
i engine and tender, drawn by ‘* Canute,”’ was 170 tons, 8ewt., and that 
drawn by Vesuvius,” 167 tons, 12 ewt. 


The trains left London and Southampton within a few minutes of | 
each other, so that there could be no difference between them in re- | 
spect to weather, but lest either train should run heavier than the other 
from extra friction in the axle bearings, I took a second trip on the | 
following day with the engines changed from one train to the other. | 
I registered the particulars of each day’s trip separately, but taking ( 
the average of the two days working, the difference in respect to con- 
sumption of fuel will be more readily seen. 


Average Average consumption a I 

speed. of fuel in Ibs. per mile. —_ 

“Canute,” 28.40 Coal, 20°36 19 carriages. 
“ Vesuvius,” 27:23 ‘ Coke, 24°37 19 “ 


Coal reduced to its coke value 13°57, which shows a clear saving of 
10-80 ths. per mile. 

I subsequently tested the capabilities of the coal-burning engine ; 
“Canute” for making sufficient steam when drawing heavy loads, and 1 
as this engine was rather heavier than the coke-burning engine “ Ve- 
suvius,”’ I obtained an additional number of carriages, and after they 
had been weighted, I had twenty-eight of them attached to the “ Ca- 
nute,”’ and twenty-two to the ‘“ Vesuvius,” making the total weight of 
the “* Canute” train 235 tons 13 ewt., and that of the ‘ Vesuvius’’ 
train 189 tons 6 ewt. I was very desirous of testing the capabilities : 
of the coal engine “‘ Canute”’ for drawing a heavy load up the incline 
£ from Southampton to Andover (a distance of 22 miles) without the aid 
igi of a pilot engine, and for that purpose I added about 20 tons extra 
ig weight to its train beyond its proportionate load. : 

Early in the morning of December 19th, 1855, we proceeded to i. 
Southampton with the two trains, but unfortunately the water pipe at- 
tached to the lower part of the boiler in the ‘ Canute’’ engine gave way, 
and the leakage therefrom became so great soon after we left South- 
ampton, that we were obliged to pump into the boiler an extra supply of 
water to compensate for the loss sustained. A reference to the regis- 
tered account of the trip on that day will show that while the “ Vesu- 
vius’’ (coke) engine evaporated 7-13 ths. of water by 1 tb. of fuel, the or 
‘* Canute”’ (coal) engine evaporated 9-05 ths. of water by 1 ib. of fuel. (, 
The amount of water, therefore, which passed from the tender of the m: 
‘** Canute” engine was greater by 1°92 or nearly 2 ths. of water per 1 tr, 
tb. of fuel, than that from the tender of the ‘ Vesuvius,’ but notwith- ni 
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standing that mishap, the “Canute” generated sufficient steam to 
draw the 28 loaded carriages up the incline without any aid whatever. 

The firing, from the same cause, was increased, but the result on the 
day’s work of the two engines was still in favor of the coal-burning en- 

ine, as will be seen from the summary, and it is worthy of remark 
that when the coal is reduced to its coke value, the result is 10°30 ths. 
per mile in favor of the coal-burning engine, “ Canute.” 

I have shown that the saving effected by the coal-burning engines 
with the ordinary trains, was equal on the average to 8°56 ths. of coke 
per mile, or 10-80 tbs. of coke per mile when each engine worked un- 
der the same circumstances as to weather, Xc., with equal loads; now, 
if the former quantity, viz., 8°56 tbs. per mile be taken, the saving is 
equal to 1-348 tbs. on each trip, or at the rate of 187} tons per engine 
per annum, at six days work in each week ; but if the latter quantity, 
viz. 10-80 ths. per mile be taken, the saving is equal to 1-721 ths. at 
each trip, or 239} tons per engine per annum. 

The consumption of coke by the coke-burning engine “ Vesuvius’ 
luring one of the trips referred to, was 29} cwt., which, at 31s, Gd. 
per ton, was equal to £2 6s, 6d., whereas, the consumption of the coal- 
burning engine ‘ Ironsides,”’ during another of the trips, was 243 cwt., 
which, at 19s. per ton, was equal to £1 3s. 64d., giving a clear say- 
ing on the latter per trip, of £1 3s. In my report to the Directors 
of the London and South Western Railway Company, I stated that if 
they had seventy engines in steam per day, and each of them was fitted 
up for burning coal, and all worked under similar circumstances to the 
“Tronsides,” there would be a daily saving to the Company of £ 80 
10s., or £483 per week of six days, or £25,116 per annum. 

From the result of these interesting and important experiments, I 
trust I have succeeded in demonstrating the truth of the assertions I 
made at the meeting to which I have referred, namely, that coal can 
be used more economically in locomotive engines than coke; that by 
the use of coal sufficient steam can be generated to supply locomotive 
engines when working at high velocities and when drawing heavy loads; 
and, in support of my assertion relating to the capability of coal-burn- 
ing engines, built in accordance with Mr. Beattie’s patent, consuming 
their own smoke, I have to observe, that a goodly number of them are 
at work on different lines of railway, and testimonials of their efficiency 
have very frequently been given. 

be Continued.) 


Association for the Prevention of Steam Boiler Explosions.* 


At the usual monthly meeting of the committee of management, held 
on Wednesday, at the office of the secretary, Mr. Henry Whitworth, 
Corporation street, Manchester, the chief inspector, Mr. H. W. Har- 
man, presented his monthly report, from which the following are ex- 
tracts :—'The following is a statement of our position as regards the 
number of works and boilers under the inspection of thé association, 

* From the Lond. Mining Journal, No, 1231. 
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for the month ending the 18th March, 1859:—530 mills and other 
works, and 1466 boilers, being an increase since the 22d ult., of 50 
mills and other works, and 139 boilers. We have also made 230 visits 
and examined 667 boilers and 500 engines. Of these, two visits have 
been special, and one boiler specially examined, also 11 internally, 
and 27 thoroughly examined: 84 diagrams have been taken from 49 
cylinders ; 8 diagrams from 4 cylinders have been special. The usual 
copies, with calculations of power, consumption of fuel, and general 
recommendations, have been forwarded to proprietors. ‘The number 
of boilers found to be defective are as under: corrosion, 20, of which 
6 were dangerous ; fractures, 3; safety-valves overweighted and oth- 
erwise out of order, 81; pressure gauges out of order, 20; water 
gauges out of order, 17; feed apparatus out of order, 5; blow-off 
cocks out of order, 9, of which 1 was dangerous; deficiency of wa- 
ter, 2; total 107. 10 boilers were without glass gauges; 28 boilers 
were without blow-off cocks; 3 boilers were without pressure-gauges ; 
7 safety valves had the spindles passed through stufling boxes. 


Stephenson and Alderson.* 


I have waited to see whether any one would point out the fallacy of 
Stephenson’s statement (Athen. No. 1633, p. 217,) that either iron or 
ice will bear a weight passing over it at a greater velocity, which it could 
not bear if it went slower; and that ‘‘ when it goes quick, the weight 
in a manner ceases.’’ The very reverse of this is the trui., as was 
clearly established by the “ Iron Commission,” which was appointed 
a few years since, to inquire into the causes of the breaking down of 
the iron bridge over the Des And the principle so established is now 
universally acted upon throughout our railways; the speed of the 
trains, upon approaching bridges of any considerable length, whether 
of iron or wood, is usually slackened to 8, 6, or even 4 miles an hour, 
according to circumstances; and the same rule, viz., of going slow, 
and not of going quick, is always observed in passing over an unsound 

art of an embankment. I was myself present at some very interest- 
ing experiments made by this Commission at the iron bridge of the 
South-Eastern Railway, near Epsom, in the presence of Lord Wrot- 
tesley, Sir W. Cubitt, the Astronomer Royal, and several others. 
Prof. Willis had contrived a very ingenious apparatus, which, fixed 
to the centre of one of the iron girders, measured and registered the 
deflection of the bridge at the passing over of any weight. An engine 
with a heavily-laden tender was then passed over the bridge at speeds 
varying from 10 to 60 miles an hour, and it was found that the greater 
the speed the greater was the deflection of the girder, K. A. W. 

* From the London Athenmum, Feb. 26, 1859. 
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AMERICAN PATENTS. 


List or American Parents waicn issurp From May 17 To Juye 7, 1859, 
(iNCLUSIVE,) with EXEMPLIFICATIONS. 


MAY 17. 


181. Corton Pressers; E. H. Adams, Talladega, Alabama. 


Claim —-The combination and arrangement of guide rod, toggle levers, connecting rod, lever, and rack 

lever, all operating in the manner set forth. 
182. SuraicaL Setints; David Ahl, Newville, Pennsylvania. 

Claim—A splint, made of the ingredients, and in the manner set forth. 
183. Srenci, Bawsn; V. RK. Allen, St. Louis, Missouri. 

Claim—The mode of making the handle of the brush in two parts, and fastening the two parts by means 
of a serew, turned on the wedge (which I term a Vipers which is driven through the bristles in the 
iron band. thereby wedging the bristles in the band. and enabling the main handle to entirely cover the ends 
of the bristles and band, wh'ch prevents the handie and bristles, when in use, from working through the iron 
band holding the brush together. 

184. Cur-orr Gear or Steam Enoines; E. R. Arnold, Providence, Rhode Island. 

Claim—Ist, The combination of an adjustable cam or sector, or its equivalent, located on the rock shaft; 
a stop-block, or its equivalent, and an arm, or its equivalent, attached to the devices which lift the valve—the 
three so combined operating to regulate the cut-off of the steam, in its passage into the engine, at any desired 
point of the stroke. 2d, The same combination above specified, for the purpose of working the exhaust valves 
of a steam engine, by means of the same rock shaft and eccentric motion with which the steam valves are 
operated. 

185. VARIABLE Exnavust or Locomotive Excines; Wm. 8. G. Baker, Chicago, Illinois. 

Claim—The plug, arranged in combination with the shell, and with the exhaust pipes of a double cylin- 
der steam engine, in such a manner that the exhaust of each cylinder can be varied while both are separate 
from each other. 

[This inveation consists in arranging over the exhaust pipe a rotary cylindrical plug, with different sized 
openings, which are brought to correspond with the openings in the exhaust pipe and with the openings of 
the pipes leading therefrom to the chimney by means of gear wheels, which are easily operated from the en- 
gineer’s stand, and the whole is so arranged that the steam from the two cylinders is kept separate until it 
reaches the chimney, and that the opening of the exhaust pipe for each cylinder is raised separately.] 

186. Sewina Macatnes; Abraham Bartholf, City of New York. 

Claim—Applying the said lever to work on a fixed fulcrum, in combination with a friction clamp, which, 
though it permits the said lever to be moved by and with the needle arm or needle carrier, during a portion 
of the movement of the latter in either direction, for the purpose of drawing back the thread through the 
cloth, and completing the stitch, and letting it slack again to form the loop of a succeeding stitch, holds the 
said lever in a positively stationary condition during the first part of the movement of the said arm or car- 
rier in either direction, and so prevents the thread getting slack till the needle has entered the cloth, and 
prevents its being drawn up through the cloth till the heel of the shuttle has arrived at the loop. And in 
combination with the thread-controlling lever, operated by the needle arm or needle carrier, 1 claim the sta- 
tionary eye made adjustable relatively to the said lever. 

187. Seepine Macuines; E. O. Baxter, Foreston, Illinois. 

Claim—lst, The clearers formed of the bars, i i, placed on the seed tubes, connected with the bar, 1, and 
operated through the medium of the lever, 4, or its equivalent. 2d, The frame fitted to the axle, in connexion 
with the cams interposed between the axle and the frame, so as to ra‘se the frame when desired, to throw the 
seed-distributing device out of g-ar with the driving wheel. 34. The arrangement of the frame, lever, x, 
connected with the frame by the rod, and the upright on the draft-pole, for the purpose of regulating the 
depth of the furrows. 
i88. Artrrictat Leas; Douglas Bly, Rechester, New York. 

Claim—Ist, Curving or deflecting the jointed extremities of the bars. so as to bring their axes of motion 
dack of their line of direction. 2d, The cord and spring acting upon the parts, p and L, in the manner set 
forth. 3d, lam aware that metallic springs have been employed to similate the functions of the natural 
muscles; but experience has proved their inadequacy, both as respects the results obtained and their dura- 
bility. Iam also aware that india rabber or elastic cords have been used for the same purpose, and with no 
better results, and these I do not elaim—but I claim the combination of the non-elastic tendon with the india 
robber spring, in such a manner that the required effect is derived from the compression and expansion of the 
material, and not from its elongation and contraction. 

189, Sewine Macuives; A. H. Boyd, Saco, Maine. 

Claim—The employment of lever, 1, a shoe and shoe-shaft, spring. plate, and sliding bar, with an under 
feed-plate, the shoe and the feed-plate having an intermittent, direct, horizontal, reciprocating motion, and the 
shoe having an intermitting, direct, vertical, reciprocating motion. 

190. APPARATUS FoR COOLING Beer; James Boyle, Roxbury, Massachusetts. 

Claim—The combination with two or more vessels containing a series of tubes inserted in diaphragm 
plates, so arranged as to allow communication from the upper part of each vessel to the lower part thereof, 
and vice-versa, by means of and through the said tubes or pipes, so arranged on either side of the diaphragm 
as to connect the said vessels alternately at the top and bottom thereof; and of a pump or any suitable device 
for forcing beer, or any other liquid to be cooled down, through one set of tubes and np the other, while a 
supply of cold water surrounding said tubes is forced in a direction opposite to that of the liquid contained 
therein. 

191. Daitt Stock; M. 8. Brooks, Chester, Connecticut. 

Claim—The arrangement and combination with a spiral or screw-shaped shaft of a tube, ratchet, and 

stop within the socket, as described. 
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192. Piva ror Biastine Rocks; J. D. Buckley and 8. F. Mosher, Schaghticoke, New York. 

Claim—The combination of the tapered screw with the expanding metallic plug, having ledges, or other 
equivalcnts, to peuetrace the rock, aud provided with an apervure fur the fuse. 

193. MACHINERY ror HARDENING Hat Bopigs; George E. Cowperthwaite, Danbury, Connecticut. 

Claim—The method of hardening hat bodies by means of a cradle, sustained in an inclined position, and 
having # tremulous movement. Aiso, the method of subjecting hat bodies to greater or less pressure during 
hardening, by inclining the cradie of the hardening machine to a greater or less extent. 

194. Rocking Toy; J. A. Crandali, City of New York. 

Claini—The flat-wound springs, pole or bar, elastic string, pin or thumb-screw, or their equivalent, in 
combination wiih the box and frame. 

195. Macnine ror Upserrine Tire; C. L. Crowell and Robert Smith, Peoria, Illinois. 

Claim—The combination of the lever and the intermediate slide, for the purpose of giving movement to 
the sliding jaw. 

196. Drawine Heaps ror Sprnntnc Macutnes; James E. Crowell, Chelsea, Massachusetts. 

Claim—So constructing and gearing the two pairs of drawing rollers, that each pair will draw and release 
the sliver or roving, and so allow the iwist to pass and run back to the first rollers. 
197. Soap; William Dawes, Washington County, Tennessee, 

Claim—The use of the ingredients, when combined in the proportions eet forth. 
198. Tuyere; George W. Dean, Glenn’s Falls, New York. 

Claim—The adjustable rotating chambercd cylinder, arranged with the slot in the bed-plate, and rela- 
tively with the blast pipe, to operate as set forch. 
199. CuLTIvators; Oliver H. Dennis, Altona, Iinois. 

Claim—The arrangement and combination of the hinged handles, hinged side beams, B B, and connecting 
bars, in relation to the central beam, A, tor the purpose specified, 
200. Straw Currens; J. B. Drake, Goshen, Indiana. 

Claim—The arrangement of the hinged, forked, feeding pawl frame, feeding and stop pawls, centrally 
arranged ratchet wheel, spiked feed roller, and rising and fauing knife frame. 
201, Lames; John L Drake, Gincinnati, Ohio. 

Claim—ist, A wick tube for containing two or more flat wicks, one at least of which wicks is aconductor, 
eaid tuve having « doubie chamber, brace, aud opening, as stated, so that the burning wick may receive the 
oil from the couductor, and still be free to move upon or against it, as it is raised or lowcred, to regulate the 
burning. 2¢, In combination with a slotted and perforated dome, and a flat wick for burning heavy oils, ap 
anxilia:y flat w.ck and wick tube. 

202. ApPawaTus For Evarorating Saccuartne Juices; Daniel I. Durfey, Croton, Ohio. 

Claim—Ist, A descending series of evaporating pans, each having a well or depression on the side next 
its immed.ate successor in the range, closable by sluices. 2d, The arrangement of the sluices alternately on 
the right and left of the range, when used in the described combination w.th the wells or depressions referred 
to. 3d, The strainer, in the described combination with the clarifier, operating in the manner set forth. 
203. Water Inpicator ror Steam Borters; John L. Frisbie, Cincinnati, Ohio. 

Claim —Ist, The described combination and arrangement of the box, adjustable pipe, valve, sleeve, and 
sector, operating in connexion with the float arm, for the purpose of varying the point of alarm from the out- 
side of the-boler. 2d, The eogged sector provided with a segmental slot, in combination with the sliding 
siceve, float arm, and bolt, to enable the application of the alarm to any part of the boiler. 

204. Nur Cracker; Russel Frisbie, Middletown, Connecticut. 

Claim—The nut cracker, substantially as described. 

205. Water-wnerLs; Omri C. and Jarvis O. Ford, Collinsville, Connecticut. 

Claim—The application of the reversed curved buckets or guides, to form a reversed action centrepetal 
and centre vent turbine water-wheel, in combination with the inner and outer cut-off. 
206. Straw Currens; A. W. Fox, Athens, Pennsylvania. 

Claim—Ist, The arrangement of the wheels, or their equivalent, in connexion with the crank, connect- 
ing rod, sliding frame, and shafts, by which 1 obtain an accelerated upward and retarded downward motion 
to the knife of a straw cutter. 2d, The combination of the sliding frame, with the knife sliding in the said 
frame, by means of the action of the angular slot and roller, or their equivalent, by which combination of 
parts a drawing cut is given to the knife, without interfering with the attachment and operation of the con- 
necting rod, communicating motion from a shaft placed crosswise to the machine, 

207. ARRANGEMENT OF Key-Boarp ror P1ANnos, &c.; Alfred Gould and Cyrus Marsh, Seneca Falls, New York. 

Claim—The arrangement of two, three, or more ranges of keys of the key-board, in the manner and io 
relation to each other, substantially as specified. 

208. Sewing Macutves; Joshua Gray, Medford, Massachusetts. 

Claim—1ist, The combination of the reciprocating bar with its side inclines and upper incline, with the 
ber, stop, and adjustable stop, arranged as described. 2d, In combination with the slide bar which operates 
the feeder, the bent lever, and universally adjustable cam. 

209. Scates: Wm. D. Guseman, Morgantown, Virginia. 

Claim—A pendulum drum or roller, which has, in addition to a rolling motion, a. traveling movement. 
Also, in combination with a rolling and traveling drum or roller, and an index, a traveling vernier or dial. 
Also, the combination of the horizontal levers of a platform scale with the pendulum drunis and bands. 
210. Macuine ror Roasting Corree; Josiah D. Harrington, Rochester, New York. 

Claim—lIst, The construction and arrangement of the divided handle, whereby the crank not only serves 
to hold the two halves of th» ball together, while rotating, but also to lift up one-half of the ball when moved 
into the position shown. 2d, My method of uniting the two halves of a coffee-roaster. by means of the hinge 
formed of the curved +e attached to one-half of the ball, aud passing into a slot in the second jaw, said slot 
having the pin beneath which the curved jaw passes. 
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211. Mops or Arriyine Lever Power; Elijah Harris, Princeton, Illinois. 

Claim—The use of a weight, a single or double lever, axle, and pivots, acting in combination with the 
cwreular plate, ratchet-clicks, and ratchet wheel, in applying lever power to machinery. 
212. Corroy Press; Joseph Hawthorn, Thomas Co., Georgia. 

Claim—The combination of the screw, the tap-block, and the levers, with the packing cases and their 
followers. 

413. Sewine Macutnes; Albert H. Hook, City of New York. 
Claim—The combination of the cam, lever, and spring, arranged as set forth. 
214. Cooxine Stoves; Sherman 8. Jewett, Buffalo, New York. 

Claim—The bricks, when constructed, arranged, and supported within the stove, for the purposes of an 
oven, a8 described. 

215. MACHINE FoR MANUFACTURING Picket Fenctnc; Wm, W. Johnson, Clarksburgh, Virginia. 

Claim—Ist, Operating a series of twisters by means of pulleys and cords, arranged so as to give a twiat 
and reverse twist tothe wire, in combination with vibrating fingers, hollow shafts, and teusion plates, or their 
equivalents. 2d, The segmental roller, constructed of the pieces, rr’ r’, for the purposes explained. 

216. ApsusTanLe Canopy ror Raitroap Cars; Isaac E. Jones, Cincinnati, Ohio. 

Ciaim—The combination of springs, covers, and hinges, arranged in the manner set forth. 
217, Centrirucat Wm. Joslin, Cleveland, Ohio. 

Claim—Ist, Arranging the barrel upon the sume shaft with -wheel, which is secured near the peri- 
phery of the plate, and revolving the barrel around the wheel, 2d, The combination of the bevel and spurr 
gear wheels with the plate and barrel. 3d, The arrangement of the slide with the barrel and bevel table, for 
the purpose of elevating the bulls tothe barrel. 4th, The arrangement of the revolving hopper, bottom 
plate, and cylinder, for the purpose of conveying the balls down to the barrel. 

218. Pumps; Albert B. Keeley and James 8. Beck, Philadelphia, Pennsylvania. 

Claim—The combination of a solid or valveless oscillating piston with the peculiar shapod piston chamber, 
and with the upper and lower valves. 

219. Breast PLate and Persriration Henry C. Lester, Brooklyn, New York. 

Claim—The combination of the arm-pit shields or protectors and breast pads, substantially as described. 
220. RartroaD Frogs; David D. Lewis, Tamaqua, Pennsylvania. 

Claim—The steel point dovetailed to the body of the frog, in combination with the tread-plate and the 
block, when the said tread-plate overlaps and is riveted to the said point, and when the block is of such a 
tapering or wedge-shaped form that, during the process of riveting it and the tread-plate to the body of the 
frog, the said block may serve the purpose of driving the point tight up into its socket. 

221. Ventitatina Hats; Arthur Maginnis, Philadelphia, Pennsylvania. 

Claim—The combination of the perforated hat body, the perforated sweat leather, and the intervening 
corrugated band, when said band is provided wijh corrugation upon its two sides, and made plain and smooth 
on its rear and front. 

222. Firrerer anp Purifier; Robert A. Maingay, Pottsville, Pennsylvania. 

Claim—Ist, The combination of the lime water hopper, egitator, turbine, and hogshead. 2d, The com- 
bination of the alkali keg, hogsheads, and turbine. 3d, The arrangement and combination of the purifying 
and filtering hogsheads, filtering tank, turbines, purifier, and alkali kegs or hoppers. 

(The mine water of coal regions is found, by analysis, to be strongly impregnated with carbonic acid, sul- 
phuric acid, large quantities of alum, and sulphate of iron. These properties, as may be well known, render 
it very destructive to steam boilers and other apparatuses used about mines. The object of this invention is to 
deprive the water of these destructive properties, and at the same time filter it so that it will be useful for 
mechanical and domestic purposes. The nature of the improvement consists in a peculiar arrangement of a 
sories of purifying and filtering hogsheads, a large filtering tank or reservoir, a series of purifying kegs or hop- 
pers, and a series of turbines.] 

223. Anti-priction Support ror THe Backs oF Ruppers; Albert H. Manchester, Providence, Rhode Island. 

Claim—Supporting the rudder from behind by means of a backer or brace rising from the deck, or at- 
tached above it, having rollers in its face, constracted as described. 

224. Gas Rerorts; Alfred Marsh, Detroit, Michigan. 

Claim—The employment of the secondary lid, for the purposes set forth, when the same is arranged and 
connected with the feed pipe. 

225. Composition ron Emeny Sticks Waris; Thomas J. Mayall, Roxbury, Massachusetts, 

Claim—The composition for the manufacture of emery wheels. sticks, and tools, of more or less flexible 
nature, formed of gutta-percha or india rubber, aud sulphur, emery, and olive oil, 

226. Macutne Por Sawine BeveLep Surraces; John McDiarmid, Brooklyn, New York. 

Claim—The employment of the oscillating frame, in combination with the centre wheel, central flanch, 
and saw or cutters, constructed in the manner described. 

227. Meratiic Seats; Charles A. McEvoy, Richmond, Virginia. 

Claim—The use of a paper label, or its equivalent, in combination with a metallic seal. 
228. Seepinc Macatnes; Charles Messenger, Warren, Ohio. 

Claim—The lever, b, arm, c, levers. e, and spring, in combination with a bined seeding hine and 
ground roller. Also, the studs, rods, and shvft, in combination with the cams, when used in connexion with 
the seeding machine and ground roller combined. 

229. Screw Excavator; Richard Montgomery, City of New York. 

Claim—lIst. Making the cvlinder. which encloses the screw, in a conical form, for the purpose of render- 
ing the ascent and discharge of the earth more free and perfect. 2d, Supporting the cylind rand screw by 
means of the hinged frame. 3d. Driving th: cylinder and screws by means of the g-aring, arranged as de- 
scribed. 4th, Supporting and adjusting the front of the excavator by means of the friction ring and chain or 
rope. Sth, The curved swinging standard or derrick for elevating the front end of the excavator without 
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catseotes he chain, when desired. Oth, The combination of the cylinder and screw with the swinging frame, 


230. Extension Lapper ; Joel Moulton, Boston, Massachusetts. 


Claim—-The improved extension ladder hose carrier, constructed with a serics of single ladder bars, con- 
nected together and provided with pins or handles, and having not only an extension line and sheaves con- 
nected with and arranged in them (the said bars), a3 explained, but a supporting platform and gu.de braces, 
arranged at the upper part of the upper bar. Also, the combination and arrangement of the water conduit 
or hose pipe director and its guiding lines with the extension ladder. 


251. Merat Dritis; Jacob Murphy, Half Moon, Pennsylvania. 
_ Claim—The shoulders on the drill, in combination with the braces and pin upon the sliding frame. 
202, MACHINE For MEasuRiNG Corton BaGGiIne; Thomas H. Murphy, New Orleans, Louisiana, 
Claim—The combination for simultaneously rolling and measuring bagging, consisting of an adjustable 


suide bar, sliding shaft, fitting into driver, the windlass and cord, adjustable pressure roller, carrying cam, 
lever, indicating wheel, arm, pawl, and spring. 


233. Macnines For Huskinc Corn; Jacob Naeher, North Orange, New Jersey. 

Cliim—The reciprocating troughs, one or more, provided with pincers, in connexion with the toothed 
plates or stripping combs, and with or without the retaining plate. 

254. MeTatiic Frames ror Winpow Buinps; Charles Neer, Albany, New York. 

Claim—Constructing frames for blinds of sheet metal, bent in a U form, and connected together as speci- 
fied. Also, the bent or folded strips, provided with holes receiving the euds or tenuns of the sists, 
235. Mop Hanpte; H. and J. 8. B. Norton, Farmington, Maine. 

Claim—Attaching the mop cloth or yarn to the handle and to a slide fitted on the handle. 
256. MANUFACTURE OF Baicks; Nelson Parmeter, Gardner, Massuchusetts. 

Claim—A fire-proof brick or lining, composed of the above named ingredients, in the proportions set forth. 
257. S1anaL Door Bott; Charles Page, West Meriden, Connecticut. 

Claim—Passing the pin which moves the bolt through the door, and permanently fixing to the project- 
ing extremity thereof as gmental plate, so as to overlay the fixed symbol plate, aud communicate the de- 
sired intelligence. 

208. MAcHINE ror PLaNine AnD Saavine Ice; H. D J. Pratt, Washington City, D. C. 

Claim—The machine or implement for cutting or redacing ice to small particles, as described, the same 
consisting of the arrangement in a hopper of suitable size and shape of rotating cutters, with or without 
presser. 

259. Cuttivators; Asa Preston, Unionville, Ohio. 

Claim—The construction of acombined plough cultivator, having the several parts so arranged that they 
can be easily attached or detached when said plough has the hinged wings, mould-board, bars, and blades, ar- 
ranged as set forth, 

240. Warer-wueeLs; Reuben Rich, Albion, New York. 

Claim—Constructing the pen-stock, dadoed joints, and bolis, in combination with gates, and centre scroll 
plate, and wheel, constructed in the manner specified 
Sylvanus Richardson, Jericho, Vermont. 

Claim—The float with hinges, as shown at point marked a, and the spiral or curved form of the lower 
part of the float, as shown at points marked b, combined with the extension dowuwards of the case below the 
scroll case, and with draft tube. 

242. Wasaine Macatne; John R. Rogers, Sacramento, Wisconsin. 

Claim—The combination in cylinder of the diagonal slats with the two heads of the cylinder, when said 
heads are provided with holes of such a shape and form that they will collet and force the water in, and 
empty it at alternate ends of the cylinder, as the direction of its revolutions are changed. 

245. Water-waee.; Timothy Rose, Cortlandtville, New York. 

Claim—Forming the buckets of four parts, arranged or disposed relatively with each other, the hub, and 
annular plate, and with a scroll, speciticaliy as described. 

(This is an improvement on that class of water-wheels which rotate in a horizontal plane, and are acted 
upon and propelled both by the impacting and re-acting force of the water as it passes through the wheel. } 
244. Cast Iron Grivpine Mitts; John Russell, Troy, New York. 

Claim—lst, The combination of the breaker and internally armed hopper with the upper grinder and 
lower grinder, for the purpose of feeding into the mill and grinding large substances, such as corn on the cob. 
2d, Making the armed portion of the hopper of separate rings prov. ded with internal projections, and ar- 
ranged and secnred together in the mill,as set forth. 3d, Making the lower grinder of separate toothed rings, 
arranged and secured together upon the supporting plate. 4th, Making the upper griud-r uf separate toothed 
rings, arranged and secured together in and to the supporting plate. 

245. Seepinc Macuives; Thomas Short, Danville, Illinois. 

Clain—The swinging frame, when provided with a seed-distributing device actuated by a wheel and cut- 
ting furrow shares, and fitted within a mounted frame. 

246. Rerinine THE oF A Biast Furnace; Christian Shunk, Canton, Ohio. 

Claim—The employment of an euxiliary tuyere pipe within the hearth of the common blast furnace, 
when charged with molten iron, at such an angle as that the blast of air entering the iron may strike the 
cireular wall of the hearth, as nearly as possible, at a tangent to its circumference. so as to cause the blast of 
air to pass round in the metal, giving the whole mass in the hearth a spiral motion i diately befure the 
tapping of the furnace for the manufacture of pig iron from the ore. 

247. Sewing Macnines; James C, Spencer, Phelps, New York. 


Claim—The construction of a fe der and needle bar in one piece or connected together. and the combina 
tion of the eccentric and pin with the needle bar, by means of the slot. 
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248, Tlanvestina Macaines; Wm. S. Stetson, Baltimore, Maryland. 

Claim—lIst, Connecting the finger bar to the frame of the machine by means of the saddle and its sup- 
port. 2d, In combination with the eaddle, the swiveling guide and swiveling lever. 3d, Throwing the cutters 
in and out of gear by means of a shifting bar. 

219. Harvestine Macaines; W. 8. Stetson and R. F. Maynard, Baltimore, Maryland. 

Claim—t1st, The double hinge joint at the end of the finger bar, consisting of the hinge. shaft, collar, and 
brace. 2d, The compound conn cting rod. 3d. So construciing or forming the upper part of the obtuse angle 
iron tooth bar and the base of the fiager or tooth, that said base shall bear upon two plain faces of the said 
angle iron, in the manner set forth. 

25). Foot Power Macaine; Fred>rick S. Stoddard, Litchfield, Connecticut. 

Cliim—Ist, A two-throw crank, operated by one pitman, in combination with a lever and spring, or their 
equivalents. 2d, The mode of atiach ng the spring to the foot-piece to operate on ihe pitman crank, in eon- 
nexion w.th the set-screws for adjust.ng and reversing the motion. 

251. Porato PLanter; J. C. Stoddard, Worevster, Massachusetts. 

Claim—\st, The combination of the compound cam, hooked lever, and sliding crosshead, with entter 
attached. 2d, Arranging th: plough-sh res and covering shares on parallel rock shafts, so that a lateral and 
vertical adjustment can be given to the same. 

252. Stop-oauGe For Weatuer Boarpine, &e.; Worden E. Stoddard. Horicon, New York. 

Claim—The use of the bar forming a stop or support for boards and mouldings, and the knob, the spur, 
and the adjustable slide. 

253, Pappie-waeeL; John Thompson and M. L. Doty, Carlton, Iowa. 

Claim—The buckets of a paddle-wheel, arranged in combination with the segments, the weighted pin- 
ions, and the dogs, or their equivalents. And in comb.nation with the above named parts, the arrangement 
of the spurs, or their equivalents, for the purpose of retaining the buckets in the proper position while the 
wheel is bucking. 

254. Provetrer; Charles R. M. Wall, City of New York. 

Cliim—Ist, An apron, arranged in such relation to a wheel that it operates to propel a vessel. 2d, The 
arrangement of the rollers in combination with the apron, whereby the wh el is made to work at any 2. 
34, The springs or their equivalent, arranged in combination with the rollers aud with the apron, for 
purpose of regulating the strain on the apron. 

255. NeEpLe-case AND Inpex; Calvin D. Whevler, City of New York. 

Claim—A needle-case and index combined for sewing machines, whereby the appropriate sizes of the 
thread and nevdl-s to properly work together is always determined. 
256. Seepine CuitivaTors; Nicholas Whitehall, Newtown, Indiana. 

Claim—The combination of the stirrups with the notched handles, eye bolts, and hooks, by which I am 
enabled to raise and secure the plough at any d. sirable height. 

257. Cements ror Roorinc; J. Carpenter Worth, Little Britain Township, Lancaster Co., Pennsylvania, 


Claim—The composition for roofing made up in the manner and of the ingredients proportioned and 
mixed, as set forth. 
258. Pomp; John IL. Young, St. Louis, Missouri. 

Clain—Dividing the pump cylinder into two chambers by the division valve seat plate, with its valves 


opening upwards, and uniting them by the water way. as described Also, the puppet valves, connected to, 
and operating with, the buckets in the two chambers, so that, whilst they move with said buckets, they shall 
have action independent of them. Also, in combination with the hollow piston and stem passing throngh it, 
the causing of the upper vaive to close upwards against its bucket. 
259. Rattnoap Switcn; Jacob Youngman. Sunbury, Pennsylvania. 

Claim—The arrangement of two guards, so that a space exists between them at the paint where the cars 
take an oblique direciion to the switch rails, in order to run upon the lower portion of the main track on a 
frog plate which has stationary frogs and a rail arranged on it. 

260. Lock; Orson Billings, La Grange, Ohio, Assignor to self and Morris Traver, Clinton Hollow, New York, 

Claim—The combination of the guards or plates arranged relatively with each other and the bolt, to 
operate as set forth. Also, the spring tops when applied to the guard or plate, and the latter is used in eon- 
nexion with its fellow guards, for the purpose described. 

201, Hayp-pLanina Macutne; Tyrannus B. Butterfield, Indianapolis, Assignor to Abijah Taylor and R. Ste- 
venson, Morgan Co., Indiana. 

Claim—The combination and arrangement of the frame, knife, feed roller, spring, and screw, 

282. Wiypow Sasa Supporter ; Sumnor Cooper, Windsor, Connecticut, Assignor to self, Thomas Denham, and 
Joseph W. Briggs, Cleveland, Ohio. 

Claim—The combination and employment of the spring pinion pulley, with the rack or perforated plate, 
tube, or box, pin, key, and latch. 

283, CONNECTING TOGETHER THE Braces or Truss Barpees; L. E. Truesdel, Warren, Massachusetts. 

Claim—The method described of constructing and interlocking the diagonal braces, 

24. Fegpine Device ror PLaxive Macuines; C. B. Cottrell, Assignor to self and Nathan Babcock, Westerly, 
Rhode Island. 

Claim—The combination of the anti-friction and feed rollers, applied to the class of planing machines 
= and driven from one and the same shaft by gearing, arranged to admit of a separate lateral adjust- 
ment of each. 

285. Macnine ror Saavine Staves THe Bout; Harry I. Evarts, Assignor to self and P, E. Merrihew, 
Chicago, Ilinois. 

Claim—l1st, The employment or use of the reciprocating saws in connexion with the swinging bolt frames, 
operated by the wiper wheels, or thir equival nts. 2d, The employment or use of the segment racks, con- 
nected by the pinions with the right and left screw rods, having jaws placed thereon, for the purpose of deg- 
sing and undogging the boite at the proper time. 
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266. VaLves ~ oe Gas Merres; Henry Howson, Assignor to A. Harris and J. W. Harris, Philadelphia, 
Pennsylvania. 

Claim—lst, A pin, or its equivalent, fitted loosely to the valve, and intervening between the valve and 
the driver. 2d, Constructing the driver in the form of an inverted cup. with driving pins in the ins de, said 
cup being so arranged in respect to the annular flanch of the valve, as to serve the double purpose of main- 
taining the latter in its proper position, and of preventing the access of tar to the driving pins. 

267. Sewive Macnines; Warren Millar, Assignor to self and John Nutt, Chicago, Tlinois. 

Claim—l1st, The hook, as described, in combination with an eye-pointed needle and the spool case. 2d, 
The combination of the flanch and space, or their equivalents. of the spool case. 3d, The sliding supports, 
or equivalents therefor. 4th, Imparting to the spool case the tripping or rocking motion, to receive the loop 
of needle thread from the hook, or its equivalent, in the manner described. 

268. Corn anp Con Mitts; Wm. Sailor, Assignor to self, William 8. Boyer, and H. K. Boyer, Philadelphia, 
Pennsylvania. 

Claim—1st, The plates with their saw teeth, when the said plates are secured obliquely on the spindle 
and adjacent to the burr, and when both the borr and plates are arranged in respect to the shel), as set forth. 
2d, Forming the burr in three or more separate pieces, adapted and sccured to each other and to the spindle, 
as specified. ' 

269. Vineaar Cruet or Borrie; George W. and George H. Simmons, Bennington, Assignors to selves and 
Norman Millington, Shafisbury, Vermont. 

Claim—A bottle, crust, or other similar vessel, for containing liquids for table, culinary, or household 

purposes, provided with the tubes, a and B, made and fitted to them in the manner described. 
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270. ror Graty Separators; Wiram Aldridge, Michigan City, Indiana, 
Claim—The endless incline elevator bclt with its lags or cross slats, in combination with the incline sieve 
or board and incline extension board. 
271. Bepsteap Fastenine; G. W. Baker, Cochranton, Pennsylvania. 
Claim—The box, the hook, and the rack, when combined in the manner described. 
272. Smut Macurtnes; E. Barnhart, Shippensburg, Pennsylvania. 
Claim—The dise arranged with the fluted shell and with the wings, to operate in combination with the 
fluted cylinder, which is provided with a spout. 
273. Sunrace Conpensers; Daniel Barnum, City of New York. 

Claim—The method of making yielding joints between the tubes and tube sheets in the condensing water 
compartments of surface cond nsers, and of thus compensating the expansions and contractions in the tubes, 
by the means of leaving a portion of india rubber, or other elastic packing, immediately surrounding each tube 
free, so that its elastici:y can yield longitudinally with the tubes and compensate for their varying lengths, 
without cansing the packing to slip ou the metal. Also, the combination of a relief valve with yieiding 
joints (without followers) in the condensing water compartments of surface condensers, for the purpose of 
preventing the blowing out ot the packing, and thus preserving the joints. 

274. Hemmine Guipes ror Sewing Macaines; Daniel Barnum, Jersey City, New Jersey, and 8. G. Tyler, 
Quincy, Hlinvis. 

Claim—The manner of arranging and constructing a hollow conical U-shaped tube and slot, in combina- 
tion with a horizontally acting spring plate, or its equivalent, bearing against the slot, and tending to press 
the edge of the flexible material, when the same is placed within the slot into the tube, and against the lower 
side of the concave surfice thereof, for the purpose of aiding the hand in turning the hem on the underside, 
and leaving the fair stitch upon the upper or right sid> of the garment. 

276. Cuutivators; J. W. and Leonard Batson, Clarksville, Maryland. 

Claim—The arrangement of the reversible concave shovel point, 4, reversible shovel point, F, and the cut- 

ter, with beam and standards, in the manner described. 


276. Rig ror Vesse1s; Thomas Bell, City of New York. 


Claim—The arrangement and combination of the mast, spar, and revolving forked mast bench, as de- 
scribed. 

(The mast of a vessel and its spar or spars are combined in such a manner that the mast turns with the 
spar or spars, and all the sail spread on the mast is caused to have a similar lifting action on the vessel; tho 
mast is also attached to the vessel in a novel manner.) 


277. Serine Bep Bottom; Ezra R. Benton, Cleveland, Ohio. 


Claim—The construction of a bed bottom or spring couch, consisting of a series of double springs, the 
longitudinal pieces, and the transverse slats, either with or without the flexible band, arranged as set forth. 


278. Carpine Enoines; John Boyd, Philadelphia, Pennsylvania. 


Claim—The combination of the rollers and scrapers, for stripping the ordinary doffing cylinder of a card- 
ing engine, as described. 


279. Harvestine Macnines; C. R. Brinkerhoff, Batavia, New York. 


Claim—l1st, The combination of the crank, operated by the main shaft, with the rake and sweep post, to 
which it is attached, and the eighth arm. 2d, The op n work divider to divide the grain falling upon the 
platform from the gavel being removed therefrom by the rake, whi n arranged upon the rake-head, in the 
manner sp-cified. 3d, The spring catch and dog in combination, and the location of said catch, to break the 
forward motion of the rake and its return by the spring. 4th, The projection on the lower side of the slot or 
notch in the dog to arrest the catch with certainty. 5th, The application and arrangement of the toothed 
rack connected with the spring, by which the rake is caught and held after its descent upon the gavel, the 
rebound thereof is prevented, and the gavel removed with greater ceriainty. 6th, The placing of a rake 
rey = spring teeth) in the rear of the machine, for the purpose of gieaning and cuntracting the gavel sheaf 

unto furm., 7th, The combination of the cam attached to the main shaft, with the arm of the rear rake, to 
cayse it to pass over the gavels at the proper time. 8th, The ratchet cam and lever in combination, for throw- 
ing beth rakes into or out of action. 
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930. APPARATUS For I[eaTiInc Feep WATER OF Steam Bortens; J.T. Brooks, New Albany, Indiana. 

Claim—The relative arrangement of the force pump, water supply pipe, heater, and steam pipe, convey- 
ing steam from the upper part of the boiler or steam dome to the heater, to heat feed water on its passage 
between the pump and the boiler, by means of living steam, and inject it into the lower region of the boiler. 
281. Harrows; R. W. Buckles, Grayville, Illinois. 


Cliim—Two harrows hung to one frame, independent of each other, with two vertical toothed wheels 
also working independently of each other, and connected to the horizontal whecls, which are actuated by 
means of pinions. 

282. Ox-yokes; Washington Burnham, Easex, Massachusetts. 


Claim—The mode of appiying the pole ring to the yok», namely, by means of the staple rack and the ring 
carrier, made so a6 to be capable of sliding on the rack, and with a pin passage arranged with respect to the 
notches of the staple rack, as deser’ bed. 

283. Curtain Rack; J. F. Calhoun, Wolcottville, Connecticut. 


Claim—The combination of tightening screw, collar, pulley, and button, for effecting the required tension 
on the cord. 


284. Sewrne Macutnes; P. S. Carhart, Collamer, New York. 


Claim —Feeding the cloth by the combined action of the needle and friction pad, when the said needle and 

pad operate jointly and in unison to propel the cloth, as the needle descends therethrough. the cloth being 
eld in its required position by the needle during the intervals of feed, while the pad is retreating to take a 

fresh feeding grip on the cloth. 
285. Breap Kyire; Joseph Carrier, Marlborough, Connecticut. 

Ciaim—The employment of the roller and the adjustable studs with the collars and thumb-nuts, as de- 
scribe |. 
286, Srove Pires; M. C. Chamberlin, Johnsonburgh, New York. 


Claim—Ist, The employment of the spring tube in connexion with the pipe, in the manner specified. 
2d, The arrangement of pipe, c, provided with pin, with pipe, A, provided with slot, a, and spring tube, in the 
manner specified. 

287. Horse Power Macniyes; A. B. Colton, Athens, Georgia. 


Claim—1st, The stationary wheel and its hub, when the same are placed centrally with the large driving 
wheel, for giving motion to the pinions aud gear whpels, revolving with the driving wheel, so as to impart a 
rapid rotary motion to the horizontal shaft, having its bearings in the axes of both driving wheel and sta- 
tionary wheel. 2d, The sectional yoke, in comb nation with the annular collar and set-screws, 

288. Jorners’ Benen; J. E. Cryer, Peoria, Illinois. 


Claim—lIst, The movabl» jaw, B, arranged with reference to the permanent jaw, b, in such manner as to 
secure properly the Jumber to be wrought, and at the same time to form a track or guide for the plane dur- 
ing the operation of jointing and squaring lumber. 2d, Operating the juw, PF, by means of guid. s, rod, lever, 
and dog. 3d, The gang», adjustable vertically, with reference to the jaws, B b,in combination with the ecale. 
289. Canpet Sweeper; Henry Davis, Bethlehem, Counecticnt. 

Claim—The arrangement of the rollers to operate in combination with the yielding brush and with the 
scraper. 
200. Hommny Macnines; Wm. Davis, Middleburg, Maryland. 

Claim—Providing the outer cylinder with apertures gauged to such a size, as while serving to discharge 
the hulls also to perform the additional function of discharg ng the hominy, a8 secon as reduc.d to the desired 
degree of fineness, in combination with the inner cylinder, when the same is driven at the specific speeds, as 
described. 

291. Composttions ror Roorina; J. M. Day and E. fl. A. Oakley, Aiken, South Carolina. 

Claim—The ingredients in the proportions set forth. 

292. Mit-stone Busu; M. DeCamp, South Bend, Indiana. 


Claim—Ist, The adjustable followers provided with convex sides and backs fitted within an oil-box, and 
arranged in relation with the collar of the spindle, to operate as set forth. 2d, The serrated or notched wheels, 


attached to the outer ends of the screws, when used in connexion with the stops attached to the plates, as 
specified. 


293. Carmyey Caps; Charles Douglas, Hebron, Connecticut. 

Claim—l1st, The valves, and the manner and the position in which they are suspended. 2d, The arrange- 
ment of the neck, the top, and the standards, in combination with the valve, or its equivalent. 
204. Dry Gas Metres; Samuel Down, City of New York. 

Claim—Constructing or arranging the mouths of the channels of communication between the inlet and 
outlet pipes, and the measuring chambers and valve chamber of a dry gas metre, to dip down in the wells 
below the said pipes, os 89: forth. 

295. Rartroap Car Coupiines; Christian H. Eisenbrandt, Baltimore, Maryland. 

Claim—The plates with the springs, the prong-grasping grippers, with the spring latch, constructed as 
set forth. Also, the hitching pin or bolt, provided with the chain and button or ring, when used in combi- 
nation with the clasping prong grippers and brake lever, as set forth. Also, the combination and arrange- 
ment of the sliding belts with the prong-<lasping grippers, as set forth. 

296. Device ror Securine Licatnine Rops; John A. Enggren, Brooklyn, New York. 


Claim—An insulator for lightning rods, composed of a glass standard, a spring clasp, having shanks, and 
shoulders, and otherwise made as described. 


297. Device ror CLAMPING THE BoLTs LN CincULAR SAWING SHincLe MACAINES; Kasson Freeman, Fond du Lac, 
Wisconsin. 
Claim—The arrangement of the sliding or adjustable block with weights attached, or their equivalents, 
when used in connexion with the sliding jaws. 
298. Tres ror Cotton Bates; Edward Garrett, New Orleans, Louisiana. 


Claim—The combination of the two plates, &c., when arranged to form a tie for iron bands for baling 
cotton, or for similar purposes, 2 
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299. Trunk Lock; E. L. Gaylord, Terrysville, Connecticut. 
Claim—The arrangement of the bolt with the springs and tumbler, to operate as set forth. 
300. Horse Rakes; Elisha Geiger, Lancaster, Pennsylvania. 
Claim—The arrangement of the croas-bar, having the flat springs and heads, and provided with arms for 
actuating the supporting bar with and in relation to the clearing rucker shaft. 
301. Cases ror Stersoscoric Protures; Henry Glosser, City of New York. 


Ciaim—Ist, The arrangement of two or more pairs of eye-glasses on the same side of a stereoscopic case, 
so that several persons can look at the pictures at one and the sume time 2d, The picture frames, arranged 
with cogs, or th ir equivalent, at their — edges, in combination with the cams, j jj” j’’, or their equiva- 
lents, whereby the same are made to travel fiom one pair of eye-glasses to the other. Sd, Giving a double 
motion to the picture frames, first in a direction transversely through the case by the action of the cam, y, 


or its equivalent, on the endless belt, £; and second, in a longitudinal direction by the action of the cams, j. 


4th, The arrangement and combination of the endless belts, £ 2’, to operate in relation to the channel, 6, sub- 

stantially asd scribed. Sth, The cams, g g’, arranged in combination with the cams, j j’, &c., or their equiva 

— - 4 such manner that they produce the within described motion of the picture frames at alternate 
terv 

302. Wasaine Macuine; Arthur Gray, Naples, Maine. 

Claim—The improved washing machine, as made with a set of fluted rollers and a fluted presser or buck- 
ing-board applied to the reservoir, as described, in order to enable the clothes to be both roiled and beateo 
during the operation of washing the same. 

303. Sream Borters ; Benjamin L. Griffith, Hazel township, Pennsylvania. 

Claim—The combination of the single smoke-stack, single chamber, and double series of flues, with the 
hollow-bing d doors and diaphragms, arranged as set forth. 
304. Piano-rorte Action; Napoleon J. Haines, City of New York. 

Claim—The cross-shaped or four-armed fly, applied in combination with the jack, the key, and the ham- 
mer butt, to operate as set forth. 

305. Macatne ror Fring Saws; A. Hadley, Lynn, Massachusetts. 

Claim—Ist, Determining the bevel of the teeth of a straight saw, by means of pivoting the frame (which 
supports the rail and saw-plate.) at h, and hinging rods, to said frame, and confining these rods in their rela- 
tive position by set-screws. .d, Determining th bevel of the teeth of a circular saw by arranging the shaft 
of the saw between two points, | and ni, one of the poryts, m, being adjustable by means of a grooved piece, 
block, and set-screw. 3d, Determining the bevel of the straight and circular saws by combining the frame 
with grooves, forming ares of a circle, in combination with elimp screws and slotted plates. 4th, Holding 
the file by clamps, r” r”, set-screws, o” 0”, in combination with shaft, n”, set-screw, p”, and bracket, m”, con- 
structed in the manner set forth. 5th, The combination of the movable table with the mechanism for sup- 
porcine and moving the saws, constructed and arranged thereon as described, whereby the same machine can 

quickly adapted for filing either straight or circular saws. 6th, The combination of the mechani 
supporting and moving the saws with the mechanism for supporting and operating the file. 
306. Huns ror Carriage Waeers; Luther T. Hazen, Coventry, New York. 

Claim—Enclosing wood hubs for carriage wheels, or other vehicles, with metal cases which form the pipe 
box and bands, in the manner described. 

307. Macnine ror Ratsine Rartroap Truck; Wm. Henney, Wapello, Illinois. 

Claim—The balance, arranged with the arms and with the extensions to operate in combination with the 
piston, the serrated bar, the pawl, and with the eccentric disc, in the manner described, 
308, Ovens; John F. Hoffmeister, Alton, Ilinois. 

Claim—The arrangement of the flues which terminate in the chamber, in combination with the addi- 
tional flue, to operste in combination with the rotary platform, as sp: citied. 

[A rotary plitform is arranged over the flues which convey the heat from the fire-place, and the heat is 
carried by two other flues (uniting into one,) over the platform, so that the dough which is placed on the plat- 
form is exposed to a considerable and uniform heat during the first half of its rotation, and to a less heat dur- 
ing the latter half of its rotation, aud so a loaf of bread, or other article, is well baked after it bas been once 
rotated on the platform.} 

309. CLoraes Drrer; C. R. Murlbat, Yorkshire, New York. 

Claim—The arrangement of standards, side rails, cross rails, and sash, provided on their ander side with 
buttons, the whole being jointed, and the several parts acting conjointly in the manner specified. 
310. CooLers ron Beer; Charles Jones, Brooklyn, New York. 

Claim—The shell arranged in the cooler, so as to form the two compartments, to operate in combination 
with the coil, as described. 

SLL. Manoracture or Warer-proor Cement Pipes; Alfred Fauvin Jaloureau, Paris, France; patented in 
France, December 30, 1857. 
Claim—The manufacture of air and water-tight tubes or pipes by the process set forth. 
312. Separators ror Smut Macuines; G. P. Jordan, Burlington, Iowa. 

Claim—1st, The combination and arrangement of the scourer with the spout, chamber, and box, pro- 
vided with the blast chambers, spout, 8, fan, and screens, 2d, The employment or use of the valves placed 
in the partition plates, when used in combination with the fan, chamber, spout, D, and scourer, and arranged 
relatively therewith, as set forth. 

313, Cuurn; William Kelly, Hastings, Michigan. 

Claim—The combination of the dashers with the slide partition and connecting rods, the parts being 8 
connected to the frame that the oscillations of the churns shall operate the dashers, and force the cream against 
and through the slide partition—not intending to claim the operation of the dasher or dashers by the oscilla- 
tions of the churn, but only the combination and arrangement of the vibrating dashers with the movable 
partition and concomitant parts, as described. 

314. Harvestina MactiNnes; Jesse Little, Chambersburg, Pennsylvania. 

Claim—The arrangement of the sliding brace, in combinatiou with the tongue and bar, constructed and 
operating in the manner described. Also, the combination and arrangement of the caster plate, jaws, and 
segments, in the manner described. 
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315. PRopeLLine AND Stxerine Apparatus; Murdick Lythe, Alleghany, Pennsylvania. 

Claim—lIst, The shaft, b, with a supporting arm or arms and bearing recs, in combination with the 
propeller or paddle-wheel shaft, K, arranged inthe manner set furth. 2d, The tubular shaft, c, with gear 
wheels at the upper and lower ends, in combination with the shaft, b, and propeller shaft, K, arranged in the 
manner set forth. 
$16. Propetter; Levi H. Markley, Line Lexington, Pennsylvania. 

Claim—The arrangement and combination of the peculiarly acting paddle blades or fliers, pivoted frame, 
rods, hooks, slid ng biock, and reversing and bracing bar, as described. 

317. Metnop oF Formine PLouca Hanpies; Georg: W. Matthews, York, Pennsy!vania. 

Claim—The arrangement and combination of th» carriage provided with the patterns or curved surfiers, 
the adjustable rotating cutter head, belt, and adjustable shaft, provided with the pinion and the rack attached 
to carriage. 
$18. Metatic Prez; W. 8. Mayo, City of New York. 

Claim—The application of longitudinal strips to the surface of a metallic pipe, in combination with the 
coiled wire cover.:ng, whereby I am enabled to insure great strength with a jess th.ckness of metal. 

319. Bac Fastever; Wm. P. Maxson, Albion, Wisconsin. 

Claim—The employment of the oblong grooved faced plate, or its equivalent, having two segments of 
its middle portion punched out, so as to admit the string and fasten itt» the bag, in combination with the 
string and ring, when constructed to operate upon the principle of the wedge. 

020. Eea-peater; Thomas McBean, Fowlerville, New York. 

Claim—The double spiral dasher, in comb:nation with a square box, where the same are arranged sub- 
stantially as specified. 

Seep PLanters; John McKown, Geardstown, Virginia. 

Claim—The arrang ment for united operation of the horizontally-moving hand lever. vertical shaft, hori- 
zontal elbow lever, horizuptal slides, divided hopper, sved tube, and vacuum plaie, as set forth. 
$22. Seats AND Coucnes For Sieepine Cars; Thomas E. McNeil, Philadelphia, Pennsylvania. 

Claim—Ist, Two adjacent scats, each seat having detachable cushion-d bourds, 6 and and each having 
a permanent end frame anda rear frame, with upper and lower ledzes, in combination with the swing bracket 
and rib, or their equivalents, arranged so that the cushioned beards, a, of the two adjacent seats may form 
one couch, and the boards, 8, of the same seats another couch, and so that when the said boards are arranged 
as couches there may be a space between them and the permanent end irames. 2d, Constructing and arrang- 
ing the end frames of four seats, so that they may serve as supports for the cushioned platforms, which form 
the two intermediate berths. 
$23. ATTACHING THILLs To AxLes; John Miller, Bucyrus, Ohio. 

Claim—The adjusting and securing the hook on the pin, by means of the circular face on the jaws, and 
the shoulders on the iron. 

324. Taresaine Macaines; John R. Moffit, Piqua, Ohio. 

Claim—The described arrangement of fixed bearings, set-screws (in the line of adjustment), and hinged 
concave heads, the whole operating togeth-r to set and rigidly retain the toothed portion of the concave at 
any desired proximity to the threshing cylinder, while at the side at which the unthreshed grain enters, its 
distance is substantially unchanged. 

525, Macaine ror Dressinc Kip Skins; Timothy Newhall, Lynn, Massachusetts, 

Claim—The rotary brush, in connexion with the reciprocating bed or carriage connected with its guide 
rods by springs, the parts being arranged to operate as set forth. 

26, Smut Macnines; T. A. Noble and Erastus Coy, Akron, Ohio. and James B Angell, Alleghany, Penna. 

Claim—Ist, The adjustable hoop. in connexion with the increased chamber. f to regulate the blast pass- 
ing up through the circular opening, N, also the adjustibly ring. p, to r gulate the blast coming up through 
the circular opening. B; the operation in both cases be’ng to increase or diminish the blast, as may be requir d. 
2d, The chamber, G, in combination with arm. F, and spout, 1L, when said chamber is placed above the revely- 
ing chamber, #, to catch the screenings. 3d, The revolving chamber, 8, provided with sides and rim, for dis- 
tributing the wheat evenly as it falls over the edge of the rim. so as to be more effectually operated upon by 
the blast passing up the opening, B. and also the flanch, M, upon cylinder, L, for the similar distribution of 
the wheat tu the s-cond blast rising through opening, N. 4th, Meking the c nical scourer adjustable perpen- 
diculurly, both independently of shafi, a, and disc, L, and in conn>xivu with said shaft and disc. 

o27. Macatnes ror Cutting Sotes; John 8. Shattuck, Malden, Massachus: tts. 

Claim—The alternating or vibrating segment carry ng the two cutters, having the toe and heel in oppo- 
site directions. Also, the yielding table which supports the lather as it is fod forward, and the yielding gauge 
by which the leathor is brought to the right position to be operated upon by the cutters. Also, the pri jecting 
kuif~edge at the heel and toe of the cutter, by which the scraps are d-tauched from the strip of leather, 

528. Fotptine Crapie; L. K. Selden, Haddam, Connecticut. 

Claim—1st, The rockers of a cradle arranged with slats, or their equivalents, and operating in combi” 
nation with the bottom braces, the upright cross-bars. the longitud nal bars. and the top bars, in the manner 
specitied. 2d, The arrangement of the slides, in combination with the bottom braces, and with the upright 
crosé-bars, to operate as described. 

329. Straw Currers; George Ronshe, Lima, Ohio. 

Claim—The relative arrangement for united operation ina straw entter of the reciprocating entting knife, 
= arranged in a circularly-moving frame, reciprocating feeding rake, and rising and falling pivoted press- 
board. 

330, PLatronm Scares; Elnathan Sampson, St. Johnsbury, Vermont. 

Claim—Attaching the rails of the platform direct to the sle pers. which are connected at each end by links 
to yokes fitted on levers, the lower ends of said levers, at each side of the plotform. being coun ected together 
and to the shaft of the scale beam by rods, Also the employment or use of the adjustable rods attached to 
the levers, to permit of the compensation of the same, for the purpose spec. fied. 

331. Buckies; Adolph Roesler, Warsaw, Ilino's. 

Claim—The tug-plates. the trace-plate, having one or more knobs, the furk-shaped hame hock, and scre w- 

rod, all arranged as described. 
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352. Car Coupiincs; Richard Rickkon, Rochester, New York. 

Claim—Constructing self-adjusting car couplings with a series of grooves, so 80 as to admit of the coup- 
ling (with self-couplers) of cars of unequal heights. 

333. Burners ror Vapor Lamps; Robert Ramsey, Philadelphia, Pennsylvania. 

Clum—The combination of the wick tube, the gas chamber, the tube, and jet, arranged as described. 
534. Stoves; Richard B. Pullan, Cincinnati, Ohio. 

Claim—A rotating vessel provided with two grates, and a central row of grate-bars, arranged within 
stoves in such manner as to form two fire chambers, one above the other, and which may be used alternately. 
355. MACHINE Por Strippine anp Curting Sugar Cane ror Guinpinc ; Luther E. Porter, Lake Mills, Wis. 

Claim—1st, The divided clasp, arranged as described. 2d, In combination with the above, I claim the 
spring cutters, arranged as described. 

336. ror Boots Snors; Jonah Platt and Myron D. Brooks, Akron, Ohio. 

Claim— The construction of boot and shoe shields having an opening in front to prevent water or sand 
from being entrapped between the shield and the leather. 

S57. Seats ror Cuurcues, Scnoois, &c.; Charles Perley, City of New York. 

Claim—The combination of the swinging bracket with the turning seat, connected and acting in the 
manner spec fled. 

328. Cuvck ror Screw-curtina; Richard Nuttall and John Kirkpatrick, Alleghany, Pennsylvania. 

Claim—1st, The ring having a portion of the inside cut away or recessed for the purpose of making room 
for the outer end of the cutting dies, said ring being furnished with cams on the inside, and with a spring 
cateh, lever, cam, and locking stud on the outside, 2d, The cam chamber in the di -box, when used in con- 
nexion with the cams and ring. 3d, The regulating stad when made in thr e parts, and used in connexion 
with the d'e-box, ring, and spring catch. 4th, The combination and arrangement of the die-box. cutting dies, 
and cap, with the ring, the whole being arranged as described. 5th, The eccentric lever on the tace-plate, 
when used in combination with the lever, cam, locking stad, and spring catch, as described. 

339. Macaine ror Curtine Screws; Richard Nuttall and John Kirkpatrick, Alleghany, Pennsylvania. 

Claim—1st, The combination and arrangement of the levers, roda, stops, and springs, with the holding 
or sliding head and eccentric lever, in the manner described. 2d, The use of the sliding or holding head and 
eeeontric lever, when used for the purpose of opening and closing cutting dies in chucks fur screw-cutting. 
340. Spring BaLance ror Wixpow Sasa; F. I. Smith, Plainville, Connecticut. 

Claim—The manner of securing the pulleys in the head jamb of the window frame, aad the manner of 
winding up and adjusting the two pulleys through one orifice. 

S41. Coat Screen; Jasper Snell and John R. Deihm, Pottsville, Pennsylvania. 

Claim—The arrangement of the plates or blades in parallel planes with spaces between their edges, so 
as to slope lengthwise of the screen and crosswise from the centre of the screen. 
342. Fricrion Priteys; Edward Spalding. Wesborough, Massachusetts. 

Claim -The combination of the tubular rest with the driving pulley. the hanger, or its equivalent, and 
the shaft of the driving pulley, the pulleys being arranged and made to operate with respect to one another, 
specified . 

343. Sarts por Fors-anp-arr Riecep Vessers; A. Washington Stewart, Cambridge, Maryland. 

Claim—In fore-sails the cluc-sail, of the form specified, united to the after-leack of the fore-sail, and 
managed by sheets, as set forth. 
Seep PLanters; Stephen L. Stockstill, Medway, Ohio. 

Claim—The described arrangement of the open notches, pivot, drag-bar, and pin, constructed in the man- 
ner set forth. 

345, Mecuantsm ror Varyive Sprep; James A. Stoddard, Milford, Massachusetts. 

Claim—Graduating or varying speed by means of pulleys, or their equivalents, operated in connexion 
with surface wheels, or their equivalents, in such manner as to reevive and transmit the motion at variable 
distances from their centres, when constructed and operating substantially in the manner set forth. 

346. PortasLs Wagon Jacks; Henry Stowell and Lorenzo Spencer, Placierville, California. 

Claim—The peculiar arrangement, combination, and adaptation for the a of raising the axles of 
wagons, and other heavy bodies, to which the foregoing invention may be adapted. 
347. Weieutye Scares; Francis M. Strong and Thomas Ross, Brandon, Vermont. 

Claim—The employment of an aux‘Hary frame, in combination with, and interposed between, the plat- 
form and levers. Also, constructing such intermediate frame in two parts, connected by movable joints at 
the angles, Also, the manner of constructing and inserting the baring blocks that rest on the knife edges. 
Also, bringing the ends of the arms immediately one above the ether, in combination with the mode of con- 
necting the two with the beam by single and double connecting rods, substantially as described. 

348. PLarrorm ScaLes; Francis M. Strong and Thomas Ross, Brandon, Vermont. 

Claim—Arranging the series of rocking levers which sustain the platform, with their shafts all parallel, 
and with the arms of all of them in the same line, except those constituting the inner s: ction, which are in- 
clined, in combination with the transmitting lever above, which connects with the scale beam, to the short 
arms of which they are all suspend -d at equal distances from the axis of vibration. Also, the method of con- 
necting the sev-ral s-ctions of the shift of the trinsmitting lever, by means of projections and links, for the 
purpose of enwbl ng it to yield freely to inequalit es or var.ations in the supports, that it may vibrate freely 
and without binding, and thereby trinamit the w-ight accurat-ly to the scale beam, as described Also, sus- 
pending the bearing blocks by two Il nka, in mvnner substantially as described, so that any swinging motion 
ot the levers will not cause the blocks to vibrate on the kn f-edges, by which means we are en bled the better 
to preserve fine kuife edg-s, so essential to accurate weizhing. Also, construc’ing the bearing pieces with 
convex fwe and projecting tenon, whereby th-y are rendered self-adjusting, that the knif: edges may bear 
without bind ng Also in combination with the nose-iron, adjustable by a screw in the end of the transmit- 

ting lever, the employment of a spring bearing against the end of the adjusting screws. 
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349. Macutye ror Curtine InnecuLaR Forms; Isaac T. Tice, Baltimore, Maryland. 


Claim—The employment or use of the vibrating bed with f.nce or gauge and feed or pressure rollers, 
attached in connexion with the rotury cuvter head fitted in stationary beari latfor table 
whole being arranged as set forth. oe oa the 
350. Suean Cane Harvesters; Robert R. Taylor, Reading, Pennsylvania, 


Claim—The two sets of rotating cutters, one set being situated above and i vance othe i 
combination with the reel and shie:d, as s.t forth. 


S51. Macuine ror Currine Sores; John Thompson, Marblehead, Massachusetts. 


Claim—The arrangement and application of entire sole-cutters (viz: such as are 
an entire sole, finish.d on its sides, toe, and heel,) on opposite sides oe a rotary shaft, dn ae 
revolution of such shaft, and during each descent of it, an entire sole, with heel and toe complete, may be cut 
from the piece of the leather by one of such sole-cutters acting thereon, and while the piece of leather is sup- 
ported on the bed or block under such shaft. Also, the application of the catch and cans to the pinion, and 
a spring slider applied to the shaft, and so as to operate therewith, as specified. Also, in connexion with the 
entire sole-culters applied to opposite sides of the shaft, and operated as described, a gauge. and mechanisin to 
operate it in such manner as first to move it up to the path of the cutter, and carry it away therefrom sufli- 
ciently to enable the suie that may have been cut to be discharged from the supporting bed. 
352. Rockine Coam; Thomas H. Tatlow, Jr., Palmyra, Missouri. 

Claim—A rocking chair, having its arms extended down to the rockers, and its back arranged and ope- 
rated as specified 

[This invention consists in extending the arms of the chair down behind the seat to the rockers, so as to 
form a circular arc, the under edge of which is provided with saw teeth, which serve to retain the back in any 
desired inciination, by means of a red with two rectangular bends at each end, which rod is attached to the 
— and . bends of which are forced into the saw-tecth attached to the extension of these arms, by means 
of springs 
353. Reerine Forge anp Art Satis; James L. Townsend, Newburyport, Massachusetts, 


Claim—The application of the gaff to the mast, so as to be capable of being dropped downward, on either 
side of the sail inte or about into parallelism with the mast, as specified, in combination with the application 
of one or two head reefing lines to the gaff and the sail, so as to enabie the siack of the leach and upper part 
of the sail to be taken up, and aiso the lower end of the gaff to be secured, in ord +r to effect the reefing of the 
sail. Also, in combination with the said means of reefing the head and producing the lap of the sail, one or 
more buntlines or lap-securing lines, applicd to the leach and the body of the saii, as described. 

354. MouLpine Machine; Chapman Warner, City of New York. 


Claim—1st, The method of packing the sand by dropping it from any given height. 2d, The mode of ob- 
taining the same result by means of revolving bladed shafts, as described. 3d, The double-hinged flask, con- 
structed and secured by plat-s and pins, as described 4th, The table, constructed substantially as described, 
under and independ -nt of the moulding board, capable only of a vertical motion communicated to it by the 
arrangement dese. ibed, or any one equival ut thereto, and working in connexion with the moulding board, 
through which latter the patierns, which are fastened on the table, protrude. 5th, The mode of supporting 
the moulding board from beneath and through the table. 6th, The combination of apparatus for packing the 
sand with the mode of hinging and securing the flesk by plates and pins, and with the vertically working 
table apparatus for withdrawing the patterns from the sand through the moulding board, supported as de- 
scribed. 

355, Rina Traveter Sprnnina Frame; Joseph W. Wattles, Canton, Massachusetts. 


Claim—The improved arrangement of the ring flanch ‘s by which the traveler is supported, and on which 
it slides, the same consisting in arranging them with reference to the ring or its axis, substantially as shown. 
356. Harvesting Maciines; Jesse Whitehead, Manchester, Virginia. 


Claim—l1st, The supplemental discharging rake arrang-d with its actuating mechanism, as described, so 
as to operate automatically and conjointly with the platform rake. 2d, Attaching or suspending the rake- 
head to the shaft, by means of the pulley, d, rod, obl.que bars, and palley, h, as described, whereby the head 
is allowed to vibrate, and is perfectly guided or retained on the shaft. 

[Letters Patent were granted to this inventor on December 2, 1856, for an automatic raking attachment, 
on which this is an improvement.]} 


357. Cuutrvarors; W. I. Wilson, Franklin, Indiana. 


Claim—The arrangement of axles, wheels, levers, shanks, ploughs, cross-pieces, guides, and arma, for 
operating conjvintly in the manner set forth. 


368. Saw Finer; Solon Wood, White Pine, Pennsylvania. 


Claim—The arrangement of the cutters on an arbor, the bearings of which are so arranged that the cut- 
ters are subj cted to the action of adjustable spiral springs, or their equivalents, in the manner specified. 
Also, the additional arm which is hinged to the bar, in combination with the sliding pieces, for the purpose of 
allowing the cutters to follow the action of the springs in two directions, as described. 

359. Gone on Bet ror SigNats; Isaac F. Woodward, Philadelphia, Pennsylvania. 

Claim—The escapement bar, constructed as described, in combination with the end and pin of the ham- 
mer or striking arm. 

360. Macuines For MAKING Ciay Prees; Henry Aregood, Mansfield Township, New Jersey, and Stephen Us- 
tick, Philadelphia, Pennsylvania, Assiguors to John L. Macknight, Bordentown, New Jersey. 

Claim—1st, The annular ring upon the core pin(which is also provided with a foot), in combination with 
aflanch upon the inside of the outer front end of the mould, to retain the core pin in place while forming the 
bell end of the pipe, operated in the manner specified. 2d, The cum wheel, in combination with the piston, 
trough, and its connexions. mould, and core pin, for making the bell end and straight part of the pipe at one 
operation. 3d, The comb'nation of the rock shafts with the two halves of the mould, the former being ope- 
rated by the cam wheel and shft, for the purposes described. 4th, The slide, rod, and cam strip, as described. 
Sth, The arrangement and combination of the cam, rock shaft, and levers, for operating the knife, in the man- 
ner spec'fied. 

361. Wrencn; Henry J. Behrens, Assignor to Charles 8. Pomeroy, City of New York. 


Claim—Providing the socket of the screw with a pivot or hinge, substantially in the manner specified. 
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i 
Hamilton W. Conklin and James W. Corning, Hartford, 
i® necticut. 
' Claim—In combination with the gear wheel and pinion at either end of the case, the lever, and screw, by 


which the height of the brush is adjusted and the pinion is engaged with the driving gear. 
363. Buretars’ ALARM; John G. Clark, Assignor to self and Samuel W. Hatch, Augusta, Georgia. 

Claim—Ist, The employment of one or more cap nipples on a suspended gravitating breech piece or plate, 
to receive a percussion cap or caps, when said breech piece forms part of a burglars’ alarm. 2d, Providing 
said suspended breech piece or plate with a vertical st.m, and arranging to slide over said stem a tubular 
weight, so that when the alarm detaches from the door and strikes the floor, the percussion force of the br ech 
piece and weight will explode the cap or caps and produce the desived alarm. 3d, Arranging the spring on 
the stem of the breech piece, between the breech piece and weight, so that the same shall be held far enough 
ee allow the necessary movement of the same toward each other to explode the cap or caps When the 

strikes the floor. 4th, Providing serrations on the under side of the suspending bracket, so that said 
bracket shall move with the door until it clears the framing. 

(This is a little device to be carried in the pocket by travelers. On going to bed it is attached to the door 
by pushing a bracket in between its upper edge and the upper partof the frame. From the bracket the alarm 
is suspended by means of a chain above the floor. When the door is opened the bracket detaches and the 
alarm falls to the floor. The concussion of the breech piece, which carrics percussion caps, with a descending 
weight explodes the caps and produces an alarm, thereby warning the sleeper of the approach of burglars.) 
364. APPARATUS Por CooKING By Steam; H. W. Lorton, Wheaton, Assignor to Oliver IH. Horton, Chicago, and 

Roswell E. Adams, Wheaton, Illinois. 

Claim—The described arrangement of a steam boiler, in combination with a steam chamber, which com- 
municates with a boiler by means of a slide, or its equivalent, and one end of which contains the oven. 

(This invention consists in arranging over a closed space formed in the lower part of a box with a flat 
bottom, a steam chamber, which communicates with the boiler by means of a slide which can be operated 
from the outside, and part of which forms a separate compartment or oven smaller than the chamber. so that 
when the chamber is filled with steam the oven will be surrounded by it,except where the door is, the whole 
being so arranged as to cook articles in the steam or in dry air, and that the oven serves for baking.) 

365. Hose Courtine; N. N. McLeod, Assignor to Carroll E. Gray, St. Louis, Missouri. 

Claim--Making the lip around the conical end, so as to leave a cavity to receive the end of one and 
the screw nut, when the said lip is a part and portion of the same piece that the cone is, as described. 

366. Waren-proor Sore; John W. Smith, Washington City, D. C., Assignor to self and Walter W. Perry, 
Baltimore, Maryland. 

Claim—<As a new article of manufacture, the water-proof ins'de sole, when constructed of the compound 
above described, placed between two sheets of paper, in the manner set forth. 

367. Spuint Broom; John W. Wheeler, Assignor to Alden B. Stockwell, Cleveland, Ohio. 

Claim—The formation of brooms composed of separate wrought splints, when constructed in the manner 
described. 

368. MACHINES FOR CHANNELING AND EpGtnG So.es or Boots np Suors; Martin Wesson, Assignor to self and 
D. B. Wesson, Springfield, Massachus-tts. 

Claim—1st, The combination of the feed rolls, adjustable knives, and the guide, when constructed sub- 
stantially in the manner set forth. 2d, The combination of lever, sliding pieces, and knives, when arranged 
as described, and forming a knife-holding arrangement. 

369. CrrcuLarn CLAMPs For SEWING Macuings; Stephen G. Tyler, Assignor to self, G. J. Saage, and J. W. Bar- 
Quincy, Illinois. 

Claim—The combination of a central dise with the convex clamping diec and the flat sustaining disc, for 
the purpose of dividing the crown and quarters of circular sewing, aud presenting the edge of the fabric to 
the needle, in the mauner set forth. 


ot 
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370. Sprives For Ramroap Cars; George M. Alsop, Philadelphia, Pennsylvania. 

Claim—1st, The method or arrangement of inclosing an air-tight vessel filled with air in a box or cham- 
ber, with a flexible water-proof cover or diaphragm, and surrounding the air vessel with water, or some other 
suitable fluid. 2d, The arrangement of the convex steel plates which are divided into radiating leaves or seg- 
ments, connected together at the centre. whose outer edges or peripheries rest upon and slide on the metal 
ring or plate, and in the recess in the bottom of the top, the whole being arranged for the purpose of forming 
a flexible metallic support or covering to the diaphragm, to prevent its being strained or ruptured. 3d, The 
combination aud arrangement of the piston, its elastic cushion, the flexible steel plate or plates, metal plate 
or rings, and the diaphragm, arranged as described. ; . 
371. Seep Pranters; C. F, Anderson, Charlestown, New Hampshire. 

Claim—The ratchet-shaped projections in the hub of wheel, and on the dise of the tube, in connexion 0 
with the tube provided with the spiral and straight grooves in which the projection of the tube is fitted—the 
tube having the side lever attached, and also the catch, the whole being arranged as set forth. 


372. Straw Currers; Ensign Baker, Fredonia, New York. 


on 


: % Claim—Ist, The employment or use of the leger knife, provided with the hook, actuated by the cam, and 

t used in connexion with the knives attached to the wheel, and provided with the hooks. 2d, The arrangement 

o of the crank spring with rack attached, and the ratchet on the shaft of the feed rolier to feed the stuff inter- or 

mittently to the knives, as described, 

et) 373. Topacco Presses ; John A. Bawsel, Powhattan Court House, Virginia. 

} Claim—lIst, The use of the follower fitting into the groove of the opposite roller. 2d, The springs, as ra 
a} constructed and operated for guiding the tobacco and straightening the leaves as they pass between the rollers. ra! 
e i 3d, The use of the treadle, in combination with the springs and with the rollers for separating the springs, ter 
i and also for separating the rollers, as set forth. 4th, The oil cup and roller in connexion with groove, for ny 
oiling the groove and the 
374. Exevators ror Hotstine Goons Warenouses; Albert Betteley, Boston, Massachusetts. lea 
‘he Claim—So arranging and combining a rider with a brake, by the means described, or their equivalente 2 
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a8 ~ emaataacanaandn Maat prevent its rotation whenever the driving belt breaks or is re- 


915. Freiont Cars; Joseph D. Billings, Rutland, Vermont. 

—Placing a metal shoe, single or contin between boards 
976. Waencu; John W. Brewster, Stamford, New York. 

Claim—A wrench having a six-sided handle, stationary jaw, and sliding jaw, with apertures of the pre- 
cise form shown. . 
$77. Macaine For Puncarne Merat; Jay H. Brown, Grand Ledge, Michigan. 

Claim—The application and use of the bars, in combination with lever, punching bar, frusto-conical roll- 
ers, rod, and spiral (or equivalent) spring, for the purposes specified. 
378. Pump Gzarine ; John P. Carr, Mattapoisett, Massachusetts. 

Claim—The device, as set forth and described, for operating pumps on board of ships, and in other places 
where said invention may be useful. 
379. Sroves; Frederick Bucher, Columbia, Pennsylvania. 

Claim—In combination with the fire cylinder, the double radiators, each inclosing an interior chamber 


and register, so that the draft may be direct or checked at pleasure in its passage through the stove, by which 
means I obtair much radiating surface and economize much fuel. 


3980. Jorners’ Cramp; John Clackson, Milford, Pennsylvania. 

Cluim—The clamp formed of the bar, with the jaws arranged and fitted on it, substantially as described. 
981. Composition For Penciis; E. P. Clark, Holyoke, Massachusetts. 

Claim—The composition for pencils for indelible writing, made by combining nitrate of silver with the 
several other ingredients herein specified. 

[The marking inks so commonly used for marking linen, or other fabrics, are inconvenient and trouble- 
some, each bottle being accompanied by a number of * directions,” which considerably bother the brains of 
housekeepers. This pencil will prevent all this, as all the preparation unecessary is the damping of the fabric 
which is to be marked, when the pencil, which is composed of nitrate of silver, nitric acid, glue, lampblack, 
and sugar, will leave an indelible mark thereupon.]} 

382. Macuine For GRINDING Saws; William Clemson, East Woburn, Massachusetts. 

Claim—The elliptical bearings, lever, and double gearing, in combination with the adjustable bearing 
plates, arranged as specified. 
$83. Cavrn; Jacob Closs, Decatur, Indiana, 

Claim—The use of the screw dashers, constructed as set forth, in connexion with the wings. 

334. Conn Crusuens ;.T. B. Coursey, Fréderica, Delaware. 

Claim—The employment or use of the serrated flanches placed obliquely and eccentrically on the shaft, 
in combination with the crushing heads and shell. 

385. Gas Re@uLators; E. Hall Covell, City of New York. 

Claim—Ist, The combining of the rotary pump or air-forcer with the air receiver and its fluid valve 
arrangements, in the manner set forth, whereby the one controls the action of the other, and through their 
joint action the charging apparatus is controlled. 2d, Connecting the ¢ ingling chamber of the charging 
apparatus with the air receiver, for the purpose set forth. 

386. Hypro-carnon Vapor Apparatus; E. Hall Covell, City of New York. 

Claim—Ist, Constructing the apparatus, for the purposes set forth, of detachable parts or chambers. 2d, 
The arrangement of the feed pipes or tubes and outlet pipes, whereby I am enabled to pass in the material to 
any one of the chambers, or to let out material, and to examine the interior while the apparatus is in opera- 
tion, and the process of charging going on. 

387. Car Trocks; G. F. Decker, Scranton, Pennsylvania. 

Claim—The axles, of a truck, in separate or independent frames, attached to the bed-piece, and con- 
nected by a spring or flexible plate, and used in connexion with the spring. 
O88. Hanp Lever; Edward J. Durant, Lebanon, New Hampshire. 

Claim—Combining the forked shaft with the sliding head-piece, the intermediate lever, and the hand 
lever, in such a manner as to form a compound leverage car-meover, that can be operated as set forth. 
389. Cuntrivators; Celestin Eastburn, Spencer County, Kentueky. 

Claim—The arrangement of the ploughs, wheel, block, spring, and rake, as set forth. 

390, MACHINERY POR CRUSHING AND Mixine Sucar; Fred. Ebelin, City of New York. 

Claim—lIst, The reciprocating plunger acting on the sugar-loaf, in combination with the revolving cutter- 
head. in the manner specified. 2d, The support and latch, actuated as set forth, and acting to drop one loaf 
of sugar at a time from the hopper, so as to be pressed forward by the plunger. 3d, The sliding bar fitted 
with the incline, in combination with the pins on the wheel, and the weight, or its equivalent, for drawing 
tack the plungers, in the manner specified. 4th, The revolving mixers, constructed with slats between the 
heads, in the manner set forth. 

391. Macurnes Por Dryine Frerovus Sunstances; Jeremiah Essex, North Bennington, Vermont. 

Claim—The manner herein specified of guiding an ascending and descending endless apron by the pulley, 
or their equivalents, acting on the edges of said endless apron. 

392. Looms ror Weavine Pars, &c.; Merrill A. Furbush and George Compton, Worcester, Massachusetts. 

Claim—The employment of two sets of ratchet wheels and appendages, each set consisting of reversed 
ratchets, in combination with two sets of cams and two series of shuttle-boxes. Also, two sets of reversible 
ratchets and appendages, the two sets of cams, and two series of shuttle-boxes, in combination with one pat- 
tern chain or cylinder, in manner specified. 

503. Macutng; George Geer, Uniontown, Illinois. 

Claim—A washing machine provided with a lever, cylinder of rollers, clutch, endless belt, adjustable 

levers, made as set furth, so that by shifting the lever the motion of the belt will cease, and hold the clothes 
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cylinder of rollers, and so that the belt may be loosened or tightened when de- 


at reat beneath the rotating 
sired, by shifting the levers. 


‘ 304. Tannina Leatuer ; Jacob Gove, Milford, New Hampshire. 
7 Claim—Giving to the liquor or tanning fluid in the vat a rapid motion, img across the bottom 


395. ConsTRUCTION OF Pins For ArtiFiciaL Tret#; John Hassell, Jr., Newark, New Jersey. 

Claim—The splint-pin, used double or single, half round or flat, for the purposes set forth. 

396. Meat Currer; Henry Havell, Newark, New Jersey. 

Claim—1st, The hook-pointed rotary knives, arranged in the described relation to the hopper. 2d, The 
combined arrangement of the stationary curved knives, latitudinal grooves, and rotary knives, as set forth. 
397. Retorrs ror Distituine Coat O1s; Robert W. Hazlett and John H. Hobbs, Wheeling, Virginia. 

Claim—Ist, Constructing the horizontal retort with a pan or flat-shaped base and inclined upper sides or 
top, and with open conduits or gutters running from end to end of the retort, and arranged on the inner sides 
thereof, and set inclining and emptying into the neck of the retort, the whole for united operation, as set 
forth. 2d, The drawer or charger when open at top, and in no way or at any time attached as a fixture to 
the retort, and yet serving during the distilling process as a part of the generating chamber, and being kept 
elevated above the bottom of the generating chamber, and allowed to slide in and out without the necessity 
of removing or disconnecting any portions of the retort or generator. 

398. Rerorts ror DistiLing Om Prom Coa; J. E. Holmes, Newark, Ohio. 


4 ty Claim—The employment in a retort for distilling oil from coal, of a central perforated tube, suspended 
By from the mouth-piece, an open space being also left below the bottom of tube, for the removal of the coke 
sy" residuum through the mouth. 


This improvement consists in the employment, within an upright retort, and at or pear the centre there- 
of, of a perforated tube, through which the vapors, or a great portion of thew, can escape to the exit pipe as 
fast as they are ¢ liminated, without being drawn or forced inty contact with the heated sides of the retort, as 
the greater portion of the vapors are caused tw do in the ordinary stationary retort, by the packing of the coal 
in the centre of it.) 

309. Wuert Jack ror Carriaces, &c.; Henry IHooton, Massachusetts, and J. G. Bicknell, Cambridgeport, 
Massachusetts. 

Claim—1st, The combination of the hollow box with the lever, the front jointed pawl, the back pawl. and = 
the notched shaft. 2d, The combination of the button, &, the spring, the catch, the button, u, and the jointed = 
connecting rod, as described. y 
400. Door Laren; Mark Howland, Waterbury, Connecticut. 

Claim—The specified relative arrangement for united operation of the latch, with female screw-threaded 
socket, latch guide plate, with square opening, latch shank or rod, with male screw-thread on its front end, 
stationary slotted guides case, shoulder on the latch shank or rod, spiral spring, sliding connecting link or 
plate, with cross-heads and double-acting kKnob-tumbler, 

401. Mops or Securtne Corks in Borties; Robert W. Huston, Calais, Maine, 

Claim—tThe metallic pieces which are hinged ona wire secured below the enlargement on the bottle neck, 
and which are provided with teeth with the strips, and with the wire and clasps, arranged in the manner 
specified, 

402. Sewrva Macutyes; A. B. Irving, Terre ITaute, Indiana. 

Claim—The arrangement relatively to one another of the following parts, to wit: the upper and lower 
feeding arms, upper and lower rack shafts, actuating cam, combining and regulating projection, and slotted 
adjustable spring holding down bar, for the purposes set forth. 

403. Rerorts ror Distituine Orn From Coat; Wm. G. W. Jaeger, Baltimore, Maryland. 

Claim—1st, The side channels and the trap openings or discharge pipes for the heavy oils. 2d, In com- 

bination with said side channels, the double inclination or arched form of the bottom of the retort. 3d, In 
combination with the coal oil retort, constructed substantially as above set forth, I claim the opening, for the 

purposes set forth. 

404. Macutvery ror Transmittrne Motion; Mathaus Kaeter, City of New York. 

Claim—The arrangement of the carriage and fly-wheel, in such re = to the crank that the weight of 
the carriage and of the fly-wheel acts on the crank, in the manner specified 
405. Fietp George Lindley, Chicago, Mlinois. 

Claim—The vibrating scrapers, constructed and arranged so that the driver can operate them to clear the 
rollers of the earth adhering to them, when the machine is drawn in either direction. Also, constructing and 9 
arranging the platform so that the ends which support it may vibrute freely under it, when the rollers pass 4 
over uneven ground, 
i 406. Cavan; W. IL. McClintock, Frankfort, Ohio. 4 

Claim—The employment of the specified peculiarly constructed cireularly vibrating suction and force- 
pump, in combination with a charn, constructed with a perforated partition. 3 
407. Svetion Hose; Charles McBurney, Roxbury, Massachusetts. F. 

Claim—The rings, operating in the manner set forth. 

408. Mopre or Connecting AND DiscoNNECTING MACHINERY BY MEANS OF A Beit; Tindal A. Madison, Terre 
Hante, Indiana. 

Claim—1st, The combination of the shifting bar with the belt, the driving pulley, and the series of dead 
rollers, or their equivalents. 2d, The combination of the shifting bar and box with the gate or pawl, or their 
equivalents. 3d, The guide plate with its slot, in combination with the friction roller, or their equivalents. 
for the purpose of giving both forward and lateral motion to the belt, when moved from a state of rest. 4th. 

The series of dead rollers, fur the purposes and arranged in the manner set forth. 5th, The lever, in combi- 
—_ = slots, the stud, and connecting rod, for the purpose of operating the gate or pawl, in the man- 
ner deser’ 

409. Warer-riont Sink; Thomas J. Mayall, Roxbury, Massachusetts. 


Claim—The production of water-tight sinks formed from vulcanized india rubber or gutta-percha, sub- 
stantially in the manuer set forth. 
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410. Seats Covcnes ror Ramwar Cars; Thomas E. McNeill, Philadelphia, Pennsylvania. 

Claim—tIst, The end frame of the seat, with its slotted stop and the slotted plate secured to the side of 
the car, in combination with the back and its pins or bolts, when the several parts are adapted to, and ar- 
ranged in respect to, each other, substantially as set forth. 2d, The arms, so hinged to the inside of the end 
frame as to be folded down under the seat during the day, and elevated so as to form supports for the couches 
during the night. 3d, The vertical frames hinged to the side of the car, and furnished with ledges to support 
twocouches. 4th, The board, its rod, and the hangers, when arranged as set forth. 

411. Device ror OPERATING THE INDEX OF Time ReciereRs; Robert McKenna, Rossville, Tennessee. 

Claim—The moving of the pencil, in the manner described. 

412. Harvesting Macutyes; John Macpherson, Pennington, New Jersey. 

Claim—Ist, The curved, slatted, flexible apron, when constructed in the manner set forth. 2d, The com- 
tion of the endless apron with the curved, slatted, flexitle apron, arranged in the manner set forth. 

413. Cuutivators; R. M. Melton, Criglersville, Virginia. 

Claim—Ist, The combination of the adjustable links with the adjustable slide, arranged as described. for 
the purpose of adjusting the distance between the ploughs. 2d, In combination with the curved plough beam, 
the coulter, constructed and arranged substantially as described, whereby the draft of the side ploughs is 
regulated by sliding the coulter on the beam and firm support given to the coulter in passing through com- 
pact soil. 

414. Lock ror Repgeatine Frre Arms; J. Mock, Elizabethtown, Kentucky. 

Claim—The use of the coiled spring, in combination with the sliding lock, the catch, catch spring. and 
grooved barrel, and grooved breech-pin. 

415. Manuracture or ConruGatep Beams; Richard Montgomery, City of New York. 

Claim—The roller, a, with its peculiarly formed projections and recesses, in combination with the roller, 
3, with its peculiarly formed projections and recesses, arrang in relation to each other, as set forth. Also, 
the rollers, A and 8, in combination with the former, ¢, said parts being arranged in relation to each other, as 
and for the purposes described. 

416. APPARATUS FoR Seasonine Lumber; M. R. Moore, Philadelphia, Pennsylvania. 

Claim—The combined arrangement of the track rails, or their equivalents, with a steaming and dryinz 
chamber or vessel, fitted with steam pipes and stop-cocks or valves, so as to operate therewith, in the manner 
specified. 

417. Broom; D. J. Owen, Springville Lynn, Pennsylvania. 

Claim—A broom provided with a leather bag, spring, and otherwise made as described. 
418. Croes-cur Sawine Macuines; G. W. Parker, Fitzwilliam, New Hampshire. 

Claim—The cross-head and the several parts attached to it, whether arranged as shown in Figs. 1 and 2, 
or as in Fig. 3, together with the piece, x, or its equivalent, to work the arms, v and N, to raise the saw and 
the handle, to hold the saw when raised. 

419. Caurn; J. R. Parker, Sing Sing, New York. 
Claim—The combination of the rotating faces of the disk with the stationary faces, in the manner set 


forth. 
420. Cuams ror Ramwayrs; J. F. Peabody, Salem, Massachnsetts. 


Claim—The arrangement and application of rail bearers with respect to the elastic bearing, its cap plate, 
the base plate, and under the rails of the railway chair, and particularly with the elastic bearing and cap plate, 
arranged and protected by a recess, essentially as explained. 

421. Mus; A. E. Pirkey, Bradford, Tiinois. 

Claim—The described arrangement of the adjustable slides and the corner pieces, to operate in combi- 
nation with the piston which receives its motion by means of a lever and wheels, in the manner specified, 

[The invention consists in adevice by which the distance between the sides of the shell and piston can be 
regulated, so that the flour or meal may be brought to any desired state of fineness.) 

422. Screw Dies; A. P. Pitkin, Hartford, Counecticut. 

Claim—Making a screw plate, with both top and bottom parts which hold the die, cast or made on to 
the serew plate, in the manner described. Further, the making the inlet for the introduction of the die into 
its chamber, between the parts through the outside edge of the screw plate, as described. 

423. Crover Hutters; Christian Reif, Hartleton, Lewis Township, Pennsylvania. 

Claim—The projections at different angles on the concave, in combination with the spiral rows of pro- 
jects on the cylinder, as set forth. 

424. Nut Cracker; Ezra Ripley, Troy, New York. 

Claim—The described nut-cracker or implement, consisting essentially of the fixed jaw. with its standard, 
the movable jaw with its slide, and the eccentric or cam with its handle and flanch, as described. 
425. Sawing Macnine Por Re-sawine Boarps; A. C. Koss, Almont, Michigan. 

Claim—Ist, The arrangement of circular saw and stationary divider, in connexion with a permanent 
— bed in re-sawing machines. 2d, The bell-shaped flanches or sockets of the saws, constructed as 
described. 

426. Seir-acting Wagon Brake; Joseph Rosencrans, Avoca, New York. 

Claim—The arrangement of means set forth, for operating the brake by the holding back of the team. 
427. Stoves; George H. Russell, Baltimore, Maryland. 

Claim—The combination, with the inner fire drum. of the cold air base, vertical side pipes, and elbow, with 
their dampers, cylindrical cover, or top drum, with its chambers and connecting tube, horizontal air-space and 
outlet, with air-drams, passage, front vertical register pipes, foot-warmer connecting pipes, and foot-warmer. 
with its register, ventilating registers, double smoke-pipes, with dampers, set as described, and divided outer 
smoke-irum, with its passage or passages, substantially as set forth. 

428. Carper Fastener; A. M. Smith, City of New York. 

Claim—The combination and arrangement of the point, 4, lips, b b, slot, c, bearing, d, lips, e e, point, f, 

hook, g, lips, h h, bearings, i i, as specified. men %% 
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429. MANUFACTURE OF BELTING ; Charles, E. Smith, Philadelphia, Pennsylvania. 


Claim—The manufacture of continuous belting or boards by uniti pieces of band iron, by lappi 
riveting two beveled ends, 60 as to produce a rhombvidal joiat, 


480. Cotpacz Macuinery; George Stephenson, Northfield, Indiana. 

Claim—The employment of a series of movable bearing cross-bars with side pivots or gudgeons, the ends 
of the cross-bars being supported by longitudinal slots or grooves ir the bars, and connected 
by elastic straps or thongs, whereby the cross-bars are made to press gently upon the ends of the spools (which 
are upon the the rotary motion thereof, and also admit of the occasional 
remov one or more of the spools, without disarranging others of the series, the cross-ba : 
elastic straps being arranged in the manner described. — _ a 
451. AXLs-Box For Rattroap Cars; Levi Stevens, Fitchburg, Massachusetts, 


Claim—A box made of anti-friction metal and backed with a casing of bronze, the bronze ng th h 
the anti-friction metal, and resting upon the axle, for the purpose described. : ae ne 
432. Conprnsine Steam Engines; John Sutton, Assignor to self and DeWitt C. Van Tuyl, City of New York. 

Claim—Ist, The arrangement of the combined air pump and condenser piston, K, to uct independently 
of the walking beam of the engine, so that a portion of the exhaust steam, while the piston, Pr, is first com- 
pleting and commencing 4 stroke, shall impart a full stroke to the piston, K, as described. 2d, The arrange- 
ment and combination of the forked levers, @ 8, the crank, 8, lever, R, and piston rod, K’,s0 that by the action 
of the piston, K, the crank, &, will be assisted in passing the dead points, but during other portions of the 
crank movement, the parts above named will be disconnected from the crank, B, as described. 

{In this invention, the air pump and cylinder of a condensing engine are combined, and the cold water 
injection is so applied that condensation takes place in the air pump, and the use of a separate vessel as a con- 
denser dispensed with. The air pump is operated by the direct pressure of the exhaust steam upon its piston, 
without any aid from any other part of the engine, and the surplus of power in the air pump over and above 
what is necessary for the discharge of the water of condensation from it is used to help the crank or cranks 
past the centres.} 

453. Manuracture of Wrencues; George C. Taft, Worcester, Massachusetts. 

Claim—The peculiar mode of constructing the head and shank of screw wrenches, namely, by first form- 
ing or constructing the head and shank or bar separately, as described, and then uniting the head and shank 
after the shank has been inserted into the depression first made in the head by welding, the whole operation 
being substantially as descriped. 

434. Seepiva Macuines; T. I. Tatlow, Jr., Palmyra, Missouri. 

Claim—Ist, The employment or use of the covering hoe, operated from the supporting wheel through 
the medium of the rollers, bar, J, and the bars, F 1, connected by the rod, H, as described, 2d, The share, 0, 
provided with the curved bars, j j, iu connexion with the shares, M N, and hoe, arranged as set forth. 

435. Corn Muiis; J. W. Taylor, Philadelphia, Pennsylvania. 

Claim—The application and arrangement of the oblique projections to the shell or concave, operating in 
the manner specified. 

436. Tartors Pressing Macnine; J. W. Thorp, Hillsboro’, New Hampshire. 

Claim—Raising the heater from the bottom of the hollow goose, either by means of the projections formed 
on the bottom of the heater, or by adjusting screws, or their equivalents. 
457. Bre-nives; S. H. Walker, Somerville, Tennessee. 

Claim—The moth decoy entrance, provided with the jutting lips or ledges arranged just within the bee 
entrance across its entire extent, both above and below, in the manner specified. Also, the construction and 
arrangement of the cross-bars attached to a supporting cross-piece, and with open spaces around their ends, 
in the manner set forth. 

458. Bortne John Waugh, Elmira, New York. 

Claim—The arrangement of those mechanical appliances in a peculiar manner, substantially as set forth, 
459. Gas Recutators; D. Wheeler, Fairfield, and Isaac Little, Bridgeport, Connecticut. 

Claim—The combination of a self-acting discharge pipe or siphon with the chamber of a gas regulator, 
as deseribed. 

{An inverted siphon is attached to the gas regulator, and arranged relatively to the outlet by which the 
burners are supplied, and to the other parts of the regulator, that while containing a column of water ur other 
liquid sufficient to balance the pressure of the gas, it will constitute a self-regulating means of escape for 
any water or liquid matter that may result from condensation in the pipes between the regulator and the 
burners. 

440. ror Supportine Sasu; E. D. Williams, Philadelphia, Pennsylvania. 

Claim—Providing with friction springs having sharpened projections or spurs for cutting their own 
grooves, as set forth. 

441. Corron anp Hay Presses; Samson Wolff, Vicksburgh, Mississippi. 

Claim—The combination of a conical spiral wheel or pinion with an inclined rack, when the latter is set 
oblique to the axis of the pinion, in the manner described. 

442. Musquiro Bar; Thomas 8, Williams, Enterprise, Mississippi. 

Claim—The folding musquito net or bar, as described. 

443, Sears Coucnes ror Rartroap Cars; Theodore T. Woodruff, Philadelphia, Pennsylvania. 

Claim—The combination and arrangement of the two frames with each other and with the supports 
therefor, connected with each compartment of a car, the said frame, when spread out, forming couches for 
two persons, on the same level with the seats, and when transformed one of the said frames forming seats, 
and the other the back for such seats. Also, connecting the frame which forms the seats with the frame 
which forms the back, by means of links, connected with one of the said frames by means of hinged joints, 
and with the other of the said frames by means of sliding hinged joints. Also, in combination with the frame 
for the main seats, the auxiliary seats which slide under the frame for the main seats. Also, the frame for 
an elevated couch, when combined with the car, by means of sliding hinged joints. Also, in combination 
with the elevated couch next to the side of the car, or the equivalent therefor, the front elevated couch, so 
connected with the car as to admit of being let down to form part of adouble couch, and thrown up towards 
the roof of the car when not wanted as a couch. 
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444. aneemm Lester L. Bond, Chicago, Illinois, Assignor to self and Giles B. Williams, City of 
New York. 

Claim—Ist, The arrangement for connecting the press beam with the levers by the connecting bars. 
whereby the press is made to operate from above and below. 2d, The socket shoe and the ratchet plate, or 
their mechanical equivalents, for altering and gauging the power of the press. 

445. Macuines Fon MAKING Upnonstery Sprines; C. A. and 8. W. Young, Providence, Rhode Island. 

Claim—1st, The cutters, attached to the machine and arranged relatively with the rolls and bar, when 
the movable cutter is actmated automatically by suitable mechanism to cut the springs as formed from the 
continnous wire. 2d, The bar, attached to the lever, or other part of the machine or framing, when provided 
witha bend to project over the uppermost roller, for the purpose of guiding and ensuring the tarning or bend- 
ing of the wire, as set forth. Sd, The plates, when used in connexion with the shears, for the purpose of cut- 
ting off the springs and bending the ends thereof simultaneously. 

446. Macnines For Measurine Clora; John W. Drummond, Assignor to Horace H. Day, City of New York. 

Claim—The combination of the measuring wheel, in combination with the spring block, or the equiva- 
lent thereof, for holding the cloth to the periphery of the wheel, and fur stopping the said wheel the moment 
the cloth has passed off. 

417. Corres Pors; D. G. Fletcher, Assignor to self and Henry Weiskopf, Racine, Wisconsin. 

Claim—The box-like strainer arranged with a hinged top, so that access can be had to the same from the 
nside as well as from the outside, and that the same can easily be cleaned. 
#48. Rerniceraton; Wm. H. Lazelle, Assignor to self and Elbridge B. Lazelle, Boston, Massachusetts. 

Ciaim—The combination aud arrangement of the siphon pipe, water space, and ice-box, open and beveled 
at one end, as set forth. 

442. Day Gas Merres; Hugh Logue, Assignor to self and Daniel P. Vandergrift, Philadelphia, Penna. 

Claim —So constructing one of the partitions between two of the chambers of a dry gas metre, that it may 
affurd a passage for the gas from the inlet pipe to the central opening of the valve seat, substantially as =: t 
forth. 

450. Ilemp Brake; Henry F. Mann, Assignor to self and Wm. J. Walker, Laporte, Indiana. 

Claim—lIst, The combination of the adjustable cams or arms with the breaker, as constructed, the whule 
being arranged as described. 2d, The adjustable spring, as arranged and operated for the purposes set forth. 
41. Macnine ror Corrine Rupper Heury Messer, Roxbury, Assignor to Charles Rice, 

Boston, Massachusetts. 

Claim—The arrangement and combination of the rotating table and the adjustable cutters, as described. 
452. Guinpine Mints; A. Orvis, Niagara, Assignor to self and Downs & Co., Seneca Falls, New York. 

Claim—The construction and arrangement of cylinder, D, and concave, F, with supplementary cylinder, 
6, whereby the rhombeidal teeth, f and g. serve to adjust the parts to efficient action by means of the longi- 
tudinal mevement of the collar, e, on the shaft, B, substantially as set forth. Also, the peculiar conformation 
of the grinding surfaces of the cast iron cylinder, ®, and concave, H, consisting of the alternate intersection 

f the raised and depressed corrugations thereof, in the manner described. Also, the combination and ar- 
rangement of the two concaves, ¥ and G, spout, j, aud divided winged partition, k, or its eqnivalent, whereby 
the operation of cracking and grinding in said concaves may be conjoint or separate, substantially in the 
manner deseribed, Also, the automatic rapper, V, arranged and operated as described, for the purpose of keep- 
ng the bolt free from obstructions, and rendering its action efficient. 

453. Sora Bepstsip; Wm. H. Tender, Assignor to self and John F. Moeschlin, Cambridge, Massachusetts. 

Claim—The improved sofa bed, constructed not only with each of its arm-rests formed in two parts and 
hinged together, arranged and applied to the back and bed-frame, but with its seat hinged to the bed-frame, 
~v as to be capable of being moved with respect to it and the arm-rests. Also, the combination of the pillow 
and foot-rests with the arm-rests and seat frame or seat applied to the frame, the whole being made to ope- 
rate together essentially as explained. 

454. Mit. Darvers; Ferdinand Walters, Assignor to C. F. Walters and 8. I. Stout, Covington, Kentucky. 

Claim—The driver, constructed and arranged with reference to the shaft and cap, substantially as s-t 
forth, 

455. Heen or Boors anp Suors; Alfred B. Wilton. Assignor to self and Charles Adams, Dorchester, Mass. 


Claim—The improvement of the dished orconcave elastic heel, as made with the air channel leading out 
of the ooncavity, and arranged as described. 


EXTENSIONS. 


1. Macuing Por Gixxixe Corrox axp Woot; Stephen R. Parkhurst, City of New York; patented May 1, 1845; 
extended May 3, 1559. 

Claim—Arranging the metallic rings composing the burring cylinder so near together that no burrs or 

seeds, &c., can fall in between them, the rings having hooked teeth cut in the periphery, and so placed around 

the cylinder as not to have the teeth on any two adjvining rings to come opposite to each other, by which the 

wool or cotton is drawn in below the surface of the rings and the seeds or burrs are cleaned off. Also, the 

combination of the burring cylinder with the feeding cylinders and trash cylinder, to separate the fibres of 

cotton or wool from foreign or useless substances, 

2 Paintine Presses; Richard M. Hoe, City of New York; patented May 1, 1845; extended May 3, 1859. 
Claim—The lifting of the cylinder when it is desired that it should not bear on the form as it revolves, 

such lifting being effected by means of apparatus connected with the lever, arranged as described, Also, the 

manner of constructing the spring box or apparatus used by me for checking the momentum of the bed in a 

cylinder press, but which may be advantageously applied in other machines for a like purpose, said spring 

box or apparatus being furnished with a centre shaft carrying a toothed wheel that gears into wheels or pin- 

‘ons on several surrounding shafts, the whole of which shafts carry spiral springs, arranged and combined su 

4s toco-operate with each vther in the manner described. 

3. Svoves; F. L. Hedenberg, City of New York; patented May 7, 1845; extended May 10, 1859. 

Claim—The particular manner, as set forth, in which I arrange and combine the flue aud air-heating 
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and the poe of my stove, the hot air space being between the ascending and descending draft, the 
ng draft spreading around the base of the stove. 
4. Tug Manvracturs or InpIA Rusper Fasrics; Nelson Goodyear, late of Newtown, Connecticut, Henry B 
Goodyear, Administrator; patented May 13, 1845; extended May 17, 1859. 
Claim—The intermingling and combining fibrous substances with the gum in forming india rubber fal 
rics, solid and firm in the body, with a smooth surface resembling leather. 


ADDITIONAL IMPROVEMENTS. 


1. ress or Ramaeep Cars; Wm. Baker, Utica, New York; patented August 11, 1857; additional dated 
y 3, 1859. 

Claim—1st, Placing a cylindrical coiled spring around the piston, immediately above the socket to be used, 
instead of the volute spring below the piston and within the socket. 2d, I do not claim generally a ball valve, 
as this is in common use in various counexions, but I claim the use of the ball valve, in combination with the 
eularged chamber, and the arrangement described for communicating and sustaining the oil in contact with 
the journal. 3d, I claim the use of the flat spring to be used for vibrating the piston, together with the ar- 
rangement I have described for seating the piston on the spring. 

2. MANGLEs; D. Cumming, Jr., Mobile, Alabama; patented July 27, 1858; additional dated May 3, 1859. 

Claim—The employment or use of the cylinder, c, having an elliptical surface upon a portion of its peri- 
phery, and having a fixed axis of rotation, the cylinders, p, having a movable axis of rotation, and the eccen- 
tric cams arranged upon a movable rod, and their pressure being regulated by suitable springs. 

3. Mopes or Ventitatina Rarroap Cans; D. H. Fox and John Fink, Reading, Pennsylvania; patented May 
8, 1855; additional dated May 10, 1859. 

Claim—As an improvement on our patent aforesaid, the construction of the fan chambers with outlets 
at each extremity, and their combination with the other portions of the ventilating apparatus. 

4. eae Macuines; Sumuel F. Hodge, Detroit, Michigan; patented May 26, 1857; additional dated 
ay 17, 1859. 

Claim—The alternate lifting and dropping of a stamper or hammer, by means of the combination of the 
Vertical rod with two or more clamping rollers, the peripheries of which are not compiete circles. 

5. pes Stoves; Samuel B. Spaulding, Brandon, Vermont; patented June 22, 1858; additional dated May 
7, 1859. 

Claim—The extension of the flues under the hearth, as described. 

6. Bow en Freedom Monroe, Romeo, Michigan; patented Aug. 26, 1858; additional dated May 
24, 1859. 


Claim—The bearing bar, the chain and braces attached thereto, and the paddled swivel joint, to be used 
in combination with my improvement in harness, disclaiming the original invention heretofore patented. 
7. APPARATUS FoR EvAporatinG Saccwartne Juices; Lyman P, Harris, Mansfield, Ohio; patented Jan. 18, 
1859; additional dated May 31, 1859. 
Claim—Ist, The application of one or more dampers to the movable furnace; also the cooling surface on 
the evaporator connected therewith. 2d, The movable flue, as described. 3d, The broad hook or supporter, 
or its equivalent, as set forth. 


Re-Issves. 


1. Gas Buryenrs; John R. O'Neil, Kingston, New York, Assignee of Yarnall Bailey, Philadelphia, Penna. ; 
patented October 12, 1858; re-issued May 3, 1859. 

Claim—Producing a light which may be increased or diminished at pleasure, by means of the adj ustable 

pases or heat receivers, operating in connexion with a wick tube or bolder, and the flame of the lamp or 
urner, 
2. Kyirtine Macutnes; Nelson P. Aiken, Troy, New York; patented July 13, 1858; re-issued May 3, 1859. 

Claim—Stopping a knitting machine when the yarn accumulates in its needles by the action of the accu- 
mulated yarn. 

3. Savurttes ror Weavine Crorn; James Baldwin, Nashua, New Hampshire; patented January 31,1840; ex- 
tended for seven years from and after January 31, 1854; re-issued May 3, 1859. 

Claim—Furnishing the shuttle with a spring and catch, so arranged that the bobbin will be received or 
released at one operation. 

4. Taz or Convertive Tar Backs or Can Seats into Bens orn Lounces; Henry B. Myer, Buffalo, New 
York; patented September 19, 1854; ; re-issued May 3, 1859. 

Claim—1st, The use of the backs of car seats for forming upper horizontal beds or lounges. 2d, So arrang- 
ing the backs of contiguous seats, that they meet and remain in the same horizontal plane. 3d, The use of a 
cushioned surface intermediate between the cushioned surfaces of two car seats, so as to form with the same 
a horizontal bed, berth, or lounge, said intermediate cushion forming an attachment to, and appearing as part 
of, the car seat, when not adjusted to aid in forming a berth, bed, or lounge. 4th, Forming a continuous line 
of lower horizontal beds, berths, or lounges, of a series of car seats in railroad cars, by uniting the several 
seats so as to fill up the entire space between the seats with adjustable cushioned attachments of the seats, 
whatever be the character or disposition of said attachments, so long as they form and appear as parts of the 
seats, when not adjusted to form said continuous line of lower beds, berths, or lounges. 

5. Retorts Por Disti11Ne 01s From CoaL; John Nicholson, Alleghany, Pennsylvania; patented February 
15, 1859; re-issued May 3, 1859. 

Claim—lIst, The use of a straight or curved, or straight blade or blades placed on the agitators or arms 
of shaft, for the purpose of contin lifting, mixing, and bringing all parts of the mass within the retort in 
contact with the heat. 2d, The arrangement near the outer edge of one end of a retort, of four or more supply 
and discharge ings, and on the other end near the outer edge of four or more exit pipes placed on a line 
with, and te to, the supply and discharge openings. 

6. Corrzz Pots; Wm. H. Elliot, Plattsburg, New York; patented January 25, 1859; re-issued May 10, 1859. 

Claim—lIst, The combination of boiler, still-worm condenser, conducting plate, and the external opening 
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of the still.worm at g’, when these devices are so arranged in relation to each other that an opening to the 
external air shall be provided for the non-condensibie gases, while the condensible vapors are reduced to « 
liquid without coming in contact with the condenser water, and then turned by conductors into the boiler. 
2d, The arrangement of the joint below the spout, so that vapor can pass through the spout without first 
passing the joint. 3d, The employment of conductors, in combination with the condenser, for the purpose of 
tilling the water joint or keeping it full. 

7. Mowine AND Reaping Macatnes; J. W. Mulley, Amsterdam, New York; patented Dec. 16, 1856; re-issued 

May 10, 1859. 

Claim—Ist, Connecting the frame of the platform with the frame carrying the driver and raker’s seat, 
in the manner set forth, namely, securing the relative position of the two frames by means of the brace in 
the rear, and the laterally inclined draw-shoe in front. 2d, The shoe, in combination with the tongue attach- 
ment in front thereof, the said shoe being constructed and arranged as described. 3d, The rod and the rails, 
connected in the manner described, in combination with the pole, the rocking shaft, and the lever. 4th, The 
arrangement in relation to the driver’s seat of the lever and mechanism connected therewith, for raising and 
lowering the cutter bar, whereby the sickle may be raised in the manner described. 

§. GRAin Separators; John R. Moffitt, Piqna, Ohio; patented Nov. 30, 1852; re-issued March 23, 1858; re-re- 
issued May 17, 1859. 

Claim—The endless chains, composed of metallic links provided with protuberances or depressions, when 
used in combination with suitable driving chain gears to impart a positive motion to the straw-carrier of a 
threshing and separating machine. 

9. GRaty Separators; John R. Moffitt, Piqua, Ohio; pateuted Nov. 30, 1852; re-issued March 25, 1858; re-re- 
issued May 17, 1859. 

Claim—In combination with a receptacle in which the tailings are deposited by the winnowing apparatus, 
the arrangement of the screw elevator in relation to the threshing cylinder, for the purpose of returning the 
tailings to be re-threshed. 

10. GRAIN Separatoxns; John R. Moffitt, Piqua, Ohio; patented Nov. 30,1852; re-issued March 25, 1858; re-re- 
issued May 17, 1850. 

Claim—The reversible screen and delivery spout, arranged with, and to the discharging spout of, the 
“fanning mill” or “shoe” of a threshing machine, so as to be isolated from the winnowing arrangement, and 
made to deliver at either one side or the other of the machine. 

ll, GRAIN Separators: John R. Moffitt, Piqua, Ohio; patented Dec. 1, 1857 ; re-issued May 17, 1859. 


_ Claim—The arrangement of disconnected shafts, carrying pinion chain gears, rotated at equal speeds from 
a single shaft or driver, and acting to drive the endless apron from its Jower end, while permitting the escape 
of the straw through the lower openings of the apron. 
12. Macutwery ror Preparine Ova. Pictrre Frames: Wm. Gardner, City of New York; patented August 
17, 1858; re-issued March 15, 1859; re-re-issued May 17, 1859. 

Claim—The combination of a scraper adapted to the form of the moulding, with the revolving face-plate 
of a lathe, when the said scraper is so arranged as to be self-adjusting laterally to the said moulding. 

15. Guan Separators; John R. Moffitt, Piqua, Ohio; patented Dec. 1, 1857; re-issued May 17, 1859. 

Claim—The construction and arrangement of the rotary beater within the apron, in combination with 
the falling sections. 

14. Gray anp Grass Hanvesrers; C. Aultman & Co., Canton, Ohio, Assignees of Philo Sylla and Augustus 
Adama, Elgin, Illinois; patented September 20, 1853; re-issued May 17, 1859. 

Claim—lIst, An elevated binding table, in combination with the platform for receiving the grain as itis cut. 
2d, The combination with the binding table of one or more binders’ stands on a lower level than that of the 
table. 3d, The combination of a binding table with a binders’ stand, having an elevated side for the binder 
to rest his legs against, and thereby steady himself without the aid of his arms, both of which are thus left 
at liberty to do the binding. 4th, The arrangement of the rakers’ and binders’ stands, so that the grain may 
be raked from the platform, and delivered upon the binders’ table before the several binders’ stands. 5th, The 
arrangement of the dumping-tray with the rakers’ and binders’ stands. 

15, Grain anD Grass Harvesters; C. Aultman & Co. Canton, Ohio, Assignees of Philo Sylla and Augustus 
Adams, Elgin, Illinois; patented September 20, 1853; re-issued May 17, 1859. 

Claim—lst, The combination of the finger beam and the main frame with a yielding coupling arm, 
whereby the progressive movement of the finger beam over the ground will be controlled by the main frame, 
and its upward and dowaward movements by the undulations of the ground over which it is drawn. 2d, The 
combination of a yielding coupling arm and a yielding brace bar with the finger beam and main frame. 34, 
The combination of the yielding bars aud the removable bolts, or the equivalent thereof, with the finger beam 
and main frame, whereby the finger beam may be allowed to slide loosely on the ground to adapt the machine 
to mowing, or be held firmly above the ground to adapt the machine to reaping. 

16, GRarn anp Grass Harvesters; C. Aultman & Co., Canton, Ohio, Assignees of Philo Sylla and Augustus 
Adams, Elgin, Illinois; patented September 20, 1853; re-issued May 17, 1859. 

Claim—The short finger beam, in combination with the yielding connexion with the main frame, or its 
equivalent. 

17. Gratn AND Grass Harvesters; C. Anitman & Co., Canton, Ohio, Assignees of Philo Sylla and Augustus 
Adais, Elgin, Illinois; patented September 20, 1853; re-issued May 17, 1859. 

Claim—The combination of the finger beam with the hinges by which it is drawn, arranged above the 
plane of the cutter. 

18. GRAIN AND Grass Harvesters; C. Aultman & Co., Canton, Ohio, Assignees of Philo Sylla and Augustus 
Adams, Elgin, Illinois; patented September 20, 1853; re-issued May 17, 1859. 

Claim—The combination of a counterpoise weight, or the equivalent thereof, with that end of the finger 

i pon the ground. Also, the combination of a counterpoise 

r end of the finger beam, to diminish its pressure upon 


beam next the main frame, to equalize its 7 eu 
weight, or the equivalent thereof, with each or eithe 
the ground. 
19. Grarn AND Grass Harvesters; C. Aultman & Co., Canton, Ohio, Assi of Philo Sylla and Augustus 
Adams, Elgin, Illinois; patented September 20, 1853; re-issued May 17, 1859. 
Claim—The combination of a stop with the mechanism for connecting the finger beam with the main 
frame, and allowing it to rise and fall. 
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20. Manuracture or Inpia Rusnen Goops By MEANS oF Zinc Compounns; Horace H. Day, City of New York, 
Assignee of Henry G. Tyer and George Helm, New Brunswick, New Jersey ; patented Jan. 30, 1849 ; 
re-issued August 7, 1840; re-re-issued May 24, 1859. 

Claim—India rubber fabrics made by the combination of caoutchoue, in its several varieties, with the 
sulphuret of zinc, or the bi-sulphuret of zinc, or the hyposulphite of zinc, or the sulphite of zinc, and als. 
with zinc compounds in their several forws, as set forth, and sulphur, and in combination with these in either 
case, the submitting said compound to the action of steam at a high temperature, the whole being combined 
and manufactured substantially as described. 

21. ApPaRarus ror Raisina Water; Wm. T. Barnes, Buffalo, New York; patented March 20, 1849; re-issued 
May 24, 1859. 

Claim—lIst, The combination of a casing whose sides slope outward from the induction opening with a 
revolving piston, the edge of whose blades conform to, and run near to, the sloping sides of the casing or the 
spiral rib. 2d, In combination with a casing whose sides slope outward from the eduction openings. I claim 
a rotating piston, with fixed blades, inclined upon the face to the axis of the piston rod. 3d, Dividing the 
stream of liquid as it enters the casing containing the rotating piston, by causing it to pass through two or 
more induction openings, arranged so that the blades of the piston pass over these openings. 

22. Inkstanps; Thomas Robjohn, City of New York; patented August 25, 1857; re-issued May 24, 1859, 

Claim—l1st, The arrangement for flexing the elastic diaphragm, by attaching a mechanism in connexion 
with the cover for the ink cup, that the opening and closing thereof shall effect the raising or discharge ot 
the ink, or other fluid, into or from said cup. 2d, The cover, arranged and operating as above set forth, in 
combination with the elastic or flexible diaphragm and a non-corrosive fountain or ink cup, when operating 
as specified. 3d, The combination and arrangement of cam lever and plunger, or the equivalents thereof, fur 
effecting the raising or discharge of the ink by ruising or closing the cover of the non-corrosive fountain cup 
4th, Arranging the cam centres in such relation to cach other that, by raising the cover, the requisite depres- 
sion of the diaphragm will be produced to obtain the required result. 

23. _—— Macuine; John McCollum, City of New York; patented March 23, 1852; re-issued May 1, 

859. 


Claim—The combination of adjustable springs with a cracker cutter and its resisting surface or bed. 

24. MACHINE For CREASING AND BLackInG LEATHER FoR Harness; Adolph Stempel, City of New York; pa- 
tented Nov. 2, 1858; re-issucd May 31, 1859. 

Claim—1st, The pressure roller and the creasing and embossing rollers, in combination with the color 
fountains and felt rolls, arranged to operate as set forth. 2d, The arrangement of the embossing rollers with 
their projection flanches, to operate in combination with the guides, in the manner specified. 

25. PLates ror Borter Hotes anp Tors or Stoves; David Stuart and Richard Peterson. Philadelphia, Penna. 
Assignees (through mesne-assigumeut) of John B. Chollar, Albany, New York; patented February 
6, 1849; re-issued May 31, 1859. 

Claim—Constructing a cross-piece for cooking stoves and ranges with a hollow chamber, and with the 
openings to allow air to pass into the said chamber, as set forth. 

26. GRINDING AND Potisnine Kyives; James Dodge, Waterford, Assignor to self and David Blake, Albany. 
New York; patented October 12, 1858; re-issued May 31, 1859. 

Claim—Grinding and polishing articles, and forming their surfaces upon or against the periphery of a 
grindstone or polishing wheel, or other analogous reducing surface, by attaching them to the periphery of a 
revoking drum or cylinder. Also, making matrices in the periphery of a wheel to which # series of articles 
to be ground are attached, said matrices being adapted to give the required shape to the articles to be ground, 
80 as to grind, polish, and shape such articles in a uniform manner. Also, in combination with said matrices, 
attaching and supporting the articles to be ground upon the cylinder, insuch manner as to allow them to rock 
or accommodate themselves thereon, whereby their surfaces may be shaped either convex, flat, or concave. 
27. Gas Lamps; George H. Bechtel, Assignee (through mesne-assignment) of Horatio G. Sickles, Philadelphia, 

Pennsylvania ; patented Angust 7, 1849; re-issued May 31, 1859. 

Claim—1st, Forming a valve within the adjustable gas chamber, and a seat for the said valve on the tube 
which contains the wick, so as to regulate and extinguish the light when required, whether the said valve be 
made and arranged in the manner described, or other means substantially the same, by which similar results 
may be produced. 2d, The employment of the safety valve, in combination with the guard, constructed sul 
stantially as described. 3d, The guard, in combination with the combined burner and generator, arranged 
in the manner set forth. 4th, Combining the generator, burner, ring, and guard, in a single piece, nade to 
ascend and descend simultaneously, in the manner set forth, 


Desiens. 


1. Burtat Case; John MeMurthry, Assessor to George C. Murthry, Fayette, New York; dated May 3, 185). 
2. Spoon anp Fork Hanpies; Wm. H. Lewis, Glastenbury, Connecticut; dated May 3, 1859. 

3. Stoves; Sherman §. Jewitt and Francis H. Root, Buffalo, New York; dated May 3, 186v. 

4. Waren Guarps; George Blanchard, City of New York; dated May 10, 1859. 

5. Srove Piate; J. W. Lane, Newton, New Jersey; dated May 10, 1859. 

6. Stoves; David Hathaway, Assignor to Fuller, Warren & Co., Troy, New York; dated May 17, 1859. 

7. SerpuLcuraL Monuments; Richard Barry, Boston, Massachusetts; dated May 24, 1899. 


JUNE 7. 


1. Printine Ou Cotas; James Albro, Elizabeth, New Jersey. 

Claim—Forming ornamental figured surfaces on oil cloth, by raising parallel ridges or surfaces, b, on the 
groand color, when in a soft or green state, by means of a properly prepared block pressed upon it; and thea 
torming parallel ridges or raised surfaces, d, at right-angles thereto, and in the form of the desigu or desired 
by properly prepared block. 1t being understood the privilege of hav- 
ing eit ground, b, or re, d, une of them only, if desired, composed or broken lines or ridges, 
in order to obtain a similar efeet. * 1 
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2. BREAKWATER; D. Hillen Armour, Columbia, Texas. 

Claim—The projecting or overhanging sand plate, applied in combination with the diagonal walls of the 
breakwater, as described. 

[This breakwater is designed to protect a channei across a bar from the flow of sand which comes in upon 
the bar with each tide, and thus keep the channel open without the necessity of making the channel in the 
bar narrower than the channel in the river. This will, of course. give accommodation to mure ships entering 
ariver with a tide, and will ensure a course for ships even at low water. } 
$. Wasninec Macutne; D. 8. Ayres, Hope, New Jersey. 

Claim—The revolving discs or heads with the mode of operating the same, as applied to washing ma- 
chines. 

4, Device For Ratstnc Water; J. A. Ayres, Hartford, Connecticut. 

Claim—The wind-wheel, vane, endless chain. with buckets and weight attached, the cylinder and annular 
receiving trough, arranged for joint operation substantially as set forth. 

5, Revorvine Fire Arms; Thomas Bailey, New Orleans, Louisiana; patented in England, Jan. 17, 1859. 

Claim—Ist, The placing of the within named working or actuating means within the body, as set forth. 
24, The revolving chamber working on two adjustable centres of suspension instead of in the ordinary way. 
3d, The mode described of connecting the barrel to the body. 4th, The stopping or retaining of the revolv- 
ing chamber by means of a spring stop acting on the ratchet, such stop being actnated by a cam on the 
tumbler, 5th, The notch or cavity in the cap guard or cock-nose, to fit upon the solid part of the chamber, 
and retain the chamber in a safe position. 

6. Bape Bits; J. B. Baker, Syracuse, New York. 

Claim—The attachment, as described, of sliding rings or rein connexions to the enrb bars of bridle bits, 
when the same are operated upon by springs attached to the bit, in the manner set forth. 
7. Curwvey CowL; Henry Bedlow, Newport, Rhode Island. 

Claim—The arrangentent and combination of the chimney top or tube, a, chamber, Pr, tubes, G, or other 
external draft passages and deflectors, the tube chamber and draft passages communicating with each other 
and the external air, to operate as set forth. 

8. MetHop OF SAWING SHINGLES FROM THE Bott; N. Boardman, Fond du Lac, Wisconsin. 

Claim—Ist, The employment or use of two bolt carriages, when used in connexion with the adjustable 
planes, and arranged in the relation with the circular saw, as shown, so that a shingle may be sawed from 
each bolt at each movement of its carriage, and the two bolts operated upon simultaneonsly by means of one 
and the same law. 2d, The adjustable or tilting tracks or bolt frames,in combination with the reciprocating 
carriages and saw, arranged to operate as set forth. 

9. Examet Compositions ror Bricks, &c ; Decius W. Clark, Bennington, Vermont. 

Claim—The enamel or glaze for pottery ware, or other articles formed of the ingredients, and substan- 
tially as specified. 

10. IMPROVEMENT IN TannING; Jehu Brainard and W. I. Burridge, Cleveland, Ohio. 

Claim—The described process of treating skins or hides in a preparation of liquor or liquors, as described. 
11. PocK®?-HANDLE FoR Tastes; Jolin M. Brunswick, Cincinnati, Ohio. 

Claim—The pocket-handles, arranged and secured as described, and formed of vulcanized gutta-percha or 
india rubber. 

12, MacutNes For Burrine Woot Cotton; F. A. Calvert and C. G. Sargent, Lowell, Mass. 

Claim—A cylinder having spaces between the teeth for the accommodation of the seed, in combination 
with a revolving guard, operating in the manner described, 

13. Conn Huskers; J.C. Clapp, Seneca Falls, New York. 

Claim—The combinat‘on and arrangement of the carriage, fly-clearer. cross lever, concaves, and gauge, 

Made, and tread lever, operating conjoincly as set forth. 
14. Metnop oF JomIntTING Suine ies; 8. C. Coffin, Lawrenceville, Pennsylvania. 
Claim—So combining with the horizontal saw that saws the shingle from the bolt, the transverse piece, 


and carriage upon it, so that the same saw that cuts the shingles from the bolt may be used for joining said 
shingles, 

1). Macuines; Enoch Colvin, Poultney, Vermont. 

Claim—Ist, The combination of the needle arm and the iron rim upon the ring. constructed for raising 
each needle by itself, and completing each stitch before another is begun. 2d, The cylinder for reversing and 
regulating the motion of the machine while forming the heel and toe. 3d, The combination of the notehed 
wheel, t, the toothed bar with its pointer, the cylinder, the elevating arm, the elevating bar and cam thereon, 
and the pin on the wheel, by means of all which the motion of the machine is reversed back and forth, and 
regulated so as to knit upon a straight hose flaps of the proper form for the heel and toe. 4th, The wheel, 
P, and the elevating arm, combined with the several parts and devices mentioned in the last preceding claim 
or paragraph, as above described, for setting in moticn at the proper juncture the machinery for regulating the 
formation of the flaps for the heel and toe. 

16. Ligut Suave For Taste; David Conlan, City of New York. 
Claim—A shade for billiard tables, &c., having two reflecting parts, and otherwise made as described. 
li. Rakes; Thomas Crane, Fort Atkinson, Wisconsin. 

_ Claim—My improved harvesting rakes for gathering and elevating ext stalks of grain preparatory to 
binding the same into sheaves, when the said rak» is composed of side handles, gathering fingers, and swing- 
ing legs, or the equivalents of the same, as set forth. 
18. Lock; Thomas Dougherty, Macon, Georgia. 

_ Claim—The employment of the spring tumblers, when constructed and operated in the manner described, 
in connexion with the bolt, the said springs being detained by the key to let the bolt slide. 
19, Cuarn Pump; Daniel Du Pré, Raleigh, North Carolina. 


Claim—1st, The endless chain for raising water, composed of the curved detachable links, when said links 
are constructed and united in the manner set furth. 2d, Keeping the chain stiff between the upper and lower 
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pulleys, by means of projections on the links. 3d, The combination of the curved links with the peculiar’ 
shaped curved buckets, when constructed in the manner set forth. ¥ 


20. Ramtroap Cuams; Wm. B. Dunning, Geneva, New York. 


Claim—lst, The peculiar form of « partly raised and double-slotted bed-plate. 2d, The peculiar form 
and position of the clamps, one part of them being confined and borne down on the tie by the weight of the 
rail and all above it, and the other part, viz: the jaw, resting upon the flanch of the rail and holding it fast. 
3d, The combination of the several parts, as described, or their mechanical equivalent. 

21. Hyprants; James Fay, Baltimore, Maryland. 


Claim—The arrangement of the stock and chamber, as constructed with the india rubber ball, rod, open- 
ing in the top of box, nut, spring, valve stem, valve, and thimble, the several parts being used and operating 
conjvintly, in the manner specified. 

22. Horse Power Macatves; Wm. Field, Providence, Rhode Island. 

Claim—Arranging and supporting a hollow driving shaft, and the driven shaft passing through the driver, 
whereby both driver and driven shaft turn in the same direction, and both ends of the driver are fully sup- 
ported by boxes independent of the shaft passing through it, while at the same time the bearing of the shaft 
passing through the hollow driver will be on the driver only at a point directly opposite its journal, so that 
any slight displacement of either shaft will not cause them to bind on each other soas to increase the friction 
of the machine. 

23. MACHINE FoR OpeNtnG Rope; Archibald Ford, Newport, Kentucky. 

Claim—The elevated bar provided with cavities, arranged in the described relation to the feed mechanisin 
and drum, and operating in combination with the latter, to preparatorily open the butts of the rope. 
24. Mope or Startine City Cars; George P. Frick, Baltimore, Maryland. 

Claim—The application of alever acting temporarily upen the axle ofa railway carriage, or other wheeled 
vehicle, in combination with the pulley and chain, and whether the pulley is of uniform or different diame- 
ters, as described. Also, such lever, in combination with the ratchet wheel and catch, in their application to 
railway or other wheeled vehicles. Also, the cord, whereby the lever may be loosened from the catch at the 
will of the driver, in combination with the said lever, and catch pulley, and chain, when applied to a railway 
carriage, or other wheeled vehicles. Also. the combination of the catch and ratchet wheel with the chain and 
weight, described in the foregoing specification, whereby the engaging and disengaging of the catch is ope- 
rated by the motion of the draft bar. 

25. Leos ror Pranos; Felix and Charles Gelin, City of New York. 


Claim—The glass socket, so mounted in the legs of musical instruments, that the escape of sound from 
the instrument to the flour is checked, without injuring the appearance or endangering the strength or dura- 
bility of the instrument. 

26. Money Boxes ror Stages, &c.; T. W. Gibbons, Franklin, New Jersey. 

Claim—1st, The box provided with the drawers, the former having a flap or door in its bottom, and ar- 
ranged to operate as set forth. 2d, The change slide or plate, one or more, used in connexion with tubes, and 
arranged relatively with drawer to operate as set forth. 3d. In combination with the drawers and change 
plate or plates, the bell and index, and dial, arranged as set forth. 

27. Sarery Cace ror Coat Saarts; D. Glover, Township of Cass, Schuylkill Co., Pennsylvania. 

Claim—The construction of the cage in two separate sections, separated at the guides, and so connected 
by hinges at the top of the bottom of the sill that, when the rope or chain used in hoisting breaks, or the 
power ceases to operate, the cage shall open at the top where the sections are joined, and the height and 
weight of each section shall operate as a lever and weight to force the iron shoe on the ends of the sills 
and pieces powerfully against and into the guides, and by this means entirely prevent the dropping of the 
cage and car down the shaft. 

28. CLeanine Sprnntine Mute Carriace Tops; Robert Greaves, Philadelphia, Pennsylvania. 

Claim—The described mole of cleaning mule carriage tops, or any mechanical equivalent thereto. 
29. Winp Wuerts; W. L. Ciregory, Theresa, New York. 

Claim—The arrangement of the main vane and the regulating vane, to operate in combination with 
the wings, as described. 

30. Rockive Canriace; Albert C. Griswold, Hartford, and Walter R. Griswold, Durham, Connecticut. 

Claim—The employment of the rockers, in combination with the seats or cribs. Also, the railway track 
or frame work with the cords or reds and springs, when used as described. Also, the employment of the 
elastic substance attached to the rocker, for the purpose described. 

31. Pappie-wueet; John W. Harris, Durhamville, New York. 

Claim— Constructing paddle-wheels for boats in such a manner that the paddles may be folded later- 
ally upon the frame, and the wheel thereby withdrawa from projecting beyond the sides of the boat, or 
extended at pleasure, whether the boat be in motion or at rest, the paddles being connected to the frame 
work, and their outer edges of the form showa. 

32. Rorarive Dumprva Can; Wm. A. Ilawkes, Corinth, New York. 

Claim—The arrangement and combination of the rotating platform, provided with dumping boxes, with 
the shaft and gearing. and the clutches, as described, so that the car may be propelled, and the dumping 
boxes rotated by turning shaft, as desired. 

33. Marrress; Henry W. Henley, City of New York. 

Claim—The use or employment of the serrated section, when the same shull be combined for the pur- 
pose specified. 

34. Hannows; J. Herald and C. B. Tompkins, Trumansburg, New York. 

Claim—The arrangement of the plates with recesses and projections, and with a hole in their centre, 
for the purpose of securing the bars and the tooth, in the manner specified. 

36. Macuine ror Movine Iron at THE Rotts; Charles Hewitt, Trenton, New Jersey. 

Claim—The movable floors, platforms, or supports, for moving iron or other metal at the rolls while 
in process of manufacture, constructed as described, or otherwise substantially the same. 


we: 


American Patents which issued in June, 1859. 119 


96. MACHINE FoR WorkING Burren; Gideon Motchkiss, Windsor, New York. 

Ciaim—The combination of the lever stern ladle and oblong bow mean revol 
projecting cope, and follower ladle, as described. © bowl, by means of the sevelving jelnt, the 
$7. Loom Tempies; Wm. Il. Howard, Philadelphia, Pennsylvania. 

Claim—The rollers twining in bearing or steps, arranged to yield independent] trary 
directions to, each other, on the opening of the warp threads, as set forth. ad oat Da 
38. ConstRucTION OF Prisons; Enoch Jacobs, Cincinnati, Ohio. 

Claim—A secret passage or guard chamber around the outside of an iron pla ween 
jail and a surrounding enclosure, constructed and arranged as described. a ae we 
39. Kyitrep Faprics; Joseph K. Kilbourn, Pittsfield, Massachuse' 

bourn, Litchfield, Connecticut. ‘ and Edward E. Kil- 

Claim—The new knitted fabric described, composed of columns of stitches oblique to e _ 
ing openings at the places where the oblique columns of stitches diverge. : — 
40. Saw Frurna Macnine; T. E. King, West Andover, Ohio. 

Claim—The suspending the file-holder npon arms, so that it is susceptible of adjustment i 
vertically, and obliquely, and in combination with the curved faced slot in the Kobra betentele, 
41. Macntve ror Sawine Crrcutar Bevets; John Lemman, Cincinnati, Ohio. 

Claim—The adjustable rest hinged to the bed, in the manner described, and adjustable vertically with 
reference thereto. 

42. Bune Currer; Josiah Kirby, Cincinnati, Ohio. 

Claim—The mode of pointing the lower or last end cut of the plug or bung by forcing it int - 
rate dog, made and used substantially as described. Also, the mode of lifting toe thee out of the ioe, yr 
it has been compressed, by means of rod, a’, when operated in the manner described. Also, the mode of 
poe ly plug out of the cutter into the compressing dog by movable rod, when operating in the mauner 
described, 

43. ApsusTABLE IIAMMER ror Revotvine Fire Arms; Alex. Le Mat, New Orleans, Louisiana. 

Claim—Providing the hammer with a hinged head, so arranged that it shall present the same face in 
different directions, for the purpose of discharging, in succession, different barrels, or a grape shot pistol 
and a revolving fire arm, as may be desired, and providing the same with small lateral wings for locking 
the revolving chambers in position, in the manner set forth. 

44. AvroMATIC FINGER For CLostne THE VENT or Cannons, &c.; Alex. Le Mat, New Orleans, Louisiana. 

Claim—lIst, The apparatus with automatic finger, substantially as described. 2d, The inclined plane, 
in the manner and purpose described, or as an equivalent, the inclination of the slot of the percussion lock, 
for the purpose set forth. 

45. Compounp Rattroap Axes; HI. J. Lombaert, Philadelphia, Pennsylvania. 

Claim—The divided tubular axle and the solid undivided centre piece or mandrel, when the same are 
constructed and combined together, with each other and with the wheels, so that the said two tubular 
parts shall project through their respective wheels and form their journals, and also rotate out of contact 
and independently of each other. 

46. Furnace Grate Bars; Warren 8. Low, Albany, New York. 

Claim—The combination of the corrugated and circular removable face piece with the body of afurnace 

grate bar, in the manner set forth. 
47. Sove; Wm. J. Lyman, East Hampton, Massachusetts. 

Claim—The use, or application, or employment of metallic in-soles to shoes, boots, &c. 
48. Harvestina Macates; H. Luther, Warren, Rhode Island. 

Claim—1st, Attaching the finger bar, Pp, to the frame, J, suspended on the shaft, K, and fitted between 
bars, J J, on frame, G, and arranged on shaft, m, so that the finger bar, p, and sickles may, when necessary, 
be elevated, and placed directly over the main wheel and shaft. 2d, Adjusting the finger bar, p, and sickles, 
in a more or less inclined position, in order to cut the grass or grain the desired height, by having the 
finger bar attached toa circular frame, G, fitted on the arm of the driving wheel, and secured at the desired 
point by means of the lever and projections, or any equivalent fastening. 3d, The arrangement and com- 
bination of the frames, J G, applied to the driving wheel in conuexion with the gearing, respectively on the 
wheel, F, shafts, t t, and in the frame, J. 

49. Burnisaine Robert Marcher, City of New York. 

Claim—Attaching a self-adjusting burnisher to a reciprocating plate or carriage, when used in connex- 
ion with a moulding suspended and attached to the machine in the manner as shown, or in any equivalent 
way, to admit of being acted upon by the burnisher. 

50. Macnines Por Fixisnine Bricks; W. S. Mayo, City of New York. 

Claim—The combination of the box, plunger, and plates, with or without the feed block, substantially 
as set forth. 

51. Manvracture or INDIA Rupper BLANKETS OR APRONS USED IN THE PRINTING OF Faprics, Booxs, &c.; Charles 
McBurney, Boston, Massachusetts. 

Claim—Bringing the blanket to a uniform thickness and smooth surface, by passing it between a re- 
yolving emery roll and a revolving feed roll, so arranged with respect to each other that the surface of the 
feed roll shall be ground by the emery wheel, as set forth. 

52. Rorary Harrows; J. W. McLean, Lebanon, Indiana. 

Claim—The combination of the specified obliquely set teeth, with two or more harrow frames revolv- 
ing in opposite directions, as set forth. 

53. Sewing Macuines; James 8. Moody, Cincinnati, Ohio. 

Claim—The employment of an endless belt, arranged and operated as described, to carry one or more 
hooks to draw the thread through the cloth. Also, the tension collar, embracing the thread and needle, and 
operating to hold the thread, in the manner set forth. Also, alternately bolding and releasing the double 
pointed needle by means of sliding keys, operating so as to pass through notches towards the ends of said 
needle at the proper times, arranged in the manner sct forth. 
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Claim—The mode of trussing or stiffening a curved or arched beam or rafter for bridges or roofs, 
means of tension rods or ties of metal, wood, or other suitable material, connected at their outer ends 
the arched or curved beam or rafter at various points, and converging towards, and conuected together at, 
their inner ends ata point within the space contained between the sre or arched or curved beam or rafter, 
and the straight line joining its extremities, substantially as described. 

55. APPARATUS FOR Duyina GLvE; M. Newbauer and P. Adelman, City of New York. 

Claim—The arrangement of a chamber of circular or omy pee form, which is provided with a fan 
blower, or its equivalent, to which air of the proper temperature is conducted by means of a pipe and tube, 
for the purpose of drying the cakes of glue. 

56. Steam Borers; Wm. Oldman, Buffalo, New York. 

a Claim—The central water space in the combustion chamber, arranged in relation to the annular water 
att space, and to the tubes, or their respective equivalents, for the purpose of inducing an active circulation 
RR of the water radially among the tubes, with the advantages explained. 

57. APPARATUS For Pictures; Stuart Perry, Newport, New York. 

Claim—lst, A movable frame work for holding a series of stereoscopic pictures, from which the pic- 
tures are brought to be inspected, and then returned ‘a it again by a mechanism operated by the user. 2d, 
Bringing each individual picture or pair of pictures, in succession, to the same point or place. before they 
are projected from their compartments to be exhibited, by mechanism. 3d, In combination with a movable 
picture-holder, a reciprocating carrying frame, that catches each picture or pair of pictures, in succession, 
and carries them to the place where they are to be inspected, and returns them to their compartment again. 
4th, In combination with a box or case containing within it a series of pictures and a mechanism for pro- 
jeeting them from said case, a frame work on the outside of said box or case for receiving seid picture. 6th, 
The slots in the picture-holder barrier and in the box or case, so that the picture, from its compartments 
in the picture-holder, may be projected through both slots or openings to the outside of the box. 6th, The 
friction brake, or its equivalent, for holding the picture-holder and prevent it from moving until started by 
the crank. 7th, Making the frame in sections or with an opening, for the —— of introducing the pic- 
tures through said frame into the compartments of the picture-holder as well as removing them therefrom. 
Sth, The clamps, as applied to single or double pictures, for the purpose of strengthening them. preventing 
their warping or bending, and thus facilitating their passage through the slot, which they must pass 
through, to the place where they are exhibited. 

58, Macutvery For Dryine Paper; Edward L. Perkins, Roxbury, Massachusetts. 
Claim—Feeding the paper from a roll outside of the drying chamber. through proper openings, to a 
' series of rollers, and then condncting it over said rollers vertically through the apparatus, and salinane 
it, during its passage, to a gentle current of heated air, produced by forming inlets at the bottom for the 
reception of the atmospheric air, which passes up and is heated by a suitable heating apparatus, and escapes 
readily through apertures at the top, and then out of the drying chamber through proper openings to a 
receiving roller. 
59. Tam Pieces ror Viottvs; John Pfaff, Philadelphia, Pennsylvania. 
Claim—The metal tail pieces with an eye ada to the detachable pin, recesses for the reception of the 
strings, aud with the rib, as set forth. ogi died 
60. Currine Our Strap Hinors; Samuel M. Richardson, City of New York. 
Claim—The relieving die, in combination with the shaping die and cutter, in the manner specified. 
61. Dust-pan; J. Hall Rohrman, Philadelphia, Pennsylvania. 

Claim—A dust-pan, having its bottom corrugated and its back edge seamed over, for the purposes of 
making the bottom of the pan rigid without extending any brace from the handle, and rendering unne- 
cossary the wiring of the back edge of the pan. 

62, Furnaces AND Stoves; Charles B. Sawyer, Fitchburg, Massachusetts. 
Claim—Ist, The arrangement of the closed-topped fire-pota, gas or combustion chamber, fire or draft 
flues, small gas openings, and air heating flues, in relation to each other. 2d, The arrangement of the 
; horizontal ventilating flue, ventilating chamber, and exit ventilating flue, and right-angled draft flue, in 
14 Re relation to each other and in the top of the furnace. 
63. Serine BepsteaD Bortoms ; George Schott and John Loudon, City of New York. 
: Claim—The arrangement of the eyes, elastic cord or strap, and hooks, on the ends of the slats. Also, 
4d the studs, constructed and acting to sustain the slats on the strap or elastic cord. 
4 64. GrinpINc Mitts; Joseph Sedgebeer, Cincinnati, Ohio. 
ea Claim—l1st. Constructing the rotating plate with the same dress or finish upon its grinding face as that 
3 of the stationary plate. 2d, The diamond-shaped teeth, arranged as set forth. | 
65. Means or SecuRiNe THE Bits or Bencu Pianes; Charles W. Seely and Benjamin F. Locke, Wellington, 


rigs Claim—Stopping the upper end of the interposed bit below the screw, and upsetting it so as to catch ; 
into the cross serrations in the bed-piece. 
66. or SwitcHine Orr CARS FROM ONE TRACK TO ANOTHER; M. Semple, Philadelphia, Pa. 

67. MacHINE Por Ratstnc Warer; Peter Shank, Jefferson Township, Ohio. 
4h Claim—The combination of the horizontal float wheel, the crank motion (as produced by the three pins) 
be ts which gives six motions of the pump to one revolution of the wheel, and the horizontal double pump. b 
; Hi 68. OpeRaTING MACHINERY BY Doc Power; Dexter C. Slater, Lawrence, New York. 8 
the Claim—The arrangement and combination of the wheel, shaft, cam, and lever, as set forth. 
i? 69. De Witt Stevens, Newark, New Jersey.’ 
iy he Claim—1st, The arrangement of the platform with the pouting rings, to operate in combination 

) with the corrugated cut edge of the knife. 2d, The arc, arranged in combination with the platform, 


with the handle, and with knife, so that the cheese on the platform can be cut up in slices of any given 
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weight. Sd, The arrangement and combination of the lever, the link, and the slide, for the purpose of 
operating the knife. . 


70. Rocxine Crapie; W. D. Tewksbury, Cuylersville, New York. 

Claim—The two escapement wheels, arranged in combination with the verge an@ with the arm, in the 
manner described. 
71. Mernop or Printing Bank Notes; Alfred Tichenor, Newark, New Jersey. 


Claim—lIst, The making bank notes, and other engraved plates or sections of plates, with tongue and 
groove or dowel joints. 2d, The locking together tongue and grooved bank note or other engraved plates, 
by a chase, having it formed with tongue or groove, or with dowels made to match or correspond to the 
ends and sides of the tongue and grooved plate, which chase is made in pieces, fitted together and furnished 
with set-screws, as described. . 

72. Bee-nives; Ruggles 8. Torrey, Bangor, Maine. 


Claim—Providing the troughs in the tops of the comb-bars, arranged with the series of conducting 
tubes for conveying the feed to the troughs, and with apertures or slots for the free exit of the moisture to 
the condenser. 

73. Brick Macaing; William S. Watson, Madison, Indiana. 


Claim—Ist, The combination and arrangement with a stationary pressing block of an intermittently 
reciprocating press-box, formed with one or more chambers, and provided with one or more plungers, hay- 
ing a joint motion with the press-box, and an independent movement thereto. 2d, The combination with 
the intermittently reciprocating press-box, of the top and bottom holding slides, or either of them, ar- 
ranged to move conjointly with the press-box, and independently of it. 3d, Mounting the intermittently 
reciprocating press-box with a feed-box, having one or more chambers. 

74. MACHINE For Fintsuine Leatner; T. F. Weston, Salem, Massachusetts. 

Claim—Ilst, The combination and arrangement of the devices herein described, or their mechanical 
equivalents, for changing the angle of the tool while the machine is in motion, so as to cause it to operate 
upon the latter, first with a sharp edge, to take out its inequalities, and then with a dull or blunt edge, to 
smooth the leather, the successive operations producing the peculiar effect desired. 2d, The arrangement 
of devices herein described, for giving positive motions to the tool, for lifting it from, and holding it down 
upon, the bed, the same consisting of the sliding bar and friction box. 

75. Omnisus Reeister; Robert F. White, City of New York. 


Claim—The spring platform, arranged in combination with the hammer, and with the index, and ope- 
rated by the lever, or its equivalent, in the manner specified. 

76. Lock ArracHMENT; John M. Wilson, Philadelphia, Pennsylvania, 

Claim—The arrangement, in combination with a lock and door of the box, key-holes, wards, guard, 
plate, pivoted stops, and springs, arranged in the manner set forth. 
77. Wassine Macuine; Samuel Wiswall, Hyde Park, Vermont. 

Claim—The arrangement and combination, within the oscillating cylinder of a receiving chamber, 
having plates and a door, when said door is corrugated on one side and hinged to one of the plates, so that 
said door may serve as a rubbing board, and also as a presser. 
7s, Cuttivarors; John Young, Joliet, Iinois, 

Claim—Ist, The combination of the screw extension on the bottom of the standard, with the oblique 
slotted castings attached to the front side of the cross-bar of the beam. 2d, The combination of the sta- 
tionary vertically perforated bar with the adjustable rake or harrow arranged on a cultivator, as set forth. 
79. BureLars’ ALARM PisToL; John G. Clark, Assignor to self, D. G. Cotting, and Samuel W. Hatch, Augusta, 

Georgia. 

Claim—lst, A pistol, arranged on a vertical suspension guide of a hammer, so that the explosion of its 
cap and the firing of its charges may be accomplished by concussions of the pistol and hammer. 2d, Hold- 
ing the pistol suspended by the means and in the particular manner described. 

80, MacuINrs For Temperine Ciay; J. D. Custer, Norristown, Pennsylvania, Assignor to self and J. M. Ro- 
berts, Perth Amboy, New Jersey. 

Claim—The arrangement and combination of the stationary toothed rim encompassing the pit, the 
frame, with the gearing attached to its outer ends, the pinion of the shaft, N, gearing into the rim, and the 
rod or shaft, F, connected with the frame, the hoilow shaft, g, on the shaft, B, and the belt passing around 
the pulleys, as set forth. 

Sl. Sreerine Apparatvs; Wm. Goodsoe, Assignor to self and Isaac Ayres, Manchester Massachusetts, 

Claim—The combination of the toothed segment and the curved way, operating as set forth. 
$2. Sroves; C. Harris and Paul W. Zoiner, Assignors to selves and J. Langstaff, Cincinnati, Ohio. 

Claim—The arrangement and combination of the damper, chamber, double-walled case, and pipe, so 
that the damper which pertains to the oven shall, when drawn out, extend across the bottom of the pipe, 
and cause the products of combustion to circulate as described, and when closed shall permit a more direct 
draft. 

83. APPARATUS FoR Heatinc Water; George L. Ingersoll, Assignor to J. E. Ingersoll, Cleveland, Ohio, 

Claim—The double cylinder heater, the same being united by the plates so as to form the space for the 
ascension of the heat, and by the pieces, p &, for the passage of the water, the heating space being covered 
by the cap, and the parts here named being arranged as set forth. Also, in combination with the two 
cylinders, the ingress pipe, extending to near the bottom of the cylinder, the exit pipe, and the pipe, in con- 
nexion with the pipes, p &, for the purpose of establishing a circulation and rapid heating of the water. 
$4.,Snor-KNives; Ira Merritt, Abington, Assignor to self and L. 8. Merritt, Weymouth, Massachusetts. 

Claim—The described knife-holder, in combination with an extensible blade, so arranged that as the 
blade is worn it may be protruded. 

85. Sprarr Gas Burners; Charles Miller, Assignor to Henry Danford, St. Louis, Missouri. 


Claim—The arrangement of the valve over the tube and wick, for the purpose of extinguishing the 
flame, or regulating its size and altering its direction. . =s 
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86. DraprricM ror Prorograpnic Cameras; Felix Miller and Alois Wirsching, Assignors to Felix Miller snd 
I. H. Hayden, City of New York. 

Claim—The arrangement and combination of the plates, the notched plate, and springs, as described. 

[A number of curved plates are placed in a tube in front of the lens, so as to form apertures of different 
sizes for increasing or diminishing the intensity or sharpness of the light into the camera from the object, 
in taking photographic pictures.]} 

87. Power Printive Presses; Jedediah Morse, Canton, Assignor to the 8. P. Ruggles Power Press Manufac- 
turing Company, Boston, Massachusetts. 

Claim—The improvement in the construction of each of the platen rails, the same consisting in the 
chute and a notch or depression arranged therein, and with reference to the rollers or tapes, in manner 
as specified, Also, the arrangement and combination of the slider with the operating cam and the pin or 
stud on the rocker toggle, such slider being actuated by a foot-treadle, a spring, and the cam of the toggle. 
Also, the mode of insuring the return movement of the toggles, and their gradual forward motion, after 
cach impression has taken place, the same being accomplished by the notched wheel or its notch. Also, 
the mode of constructing the gears for operating the frisket-carrier, viz: with the toothed ares, and the 
concave and convex ares, unprovided with teeth. I do not claim the subject of the United States patent 
No. 7205—but I claim the combination of the two, or any other suitable number of wheels, lever nippers 
(applied respectively to them), and their opening and closing bars, or mechanical equivalents for such bars. 
Also, the specified mode of constructing each of the nippers for receiving the sheet of paper from the table. 
viz: so that each jaw may move away from the other while the upper is being raised, the same producing 
the advantages not only of insuring the passage of the lower jaw underneath the sheet of paper simultane- 
ously with thet of the other jaw over it, but of both jaws closing upon the paper at one and the same time, 
so as not to lift it out of place. Also, the mode of constructing the lower jaw of each pair of nippers, viz: 
with a lip or bend arranged thereon, Also, the mode of applying and operating each of the points, viz: 
hinging or jointing it to the table, and combining with it a stop and lever, or the equivalents therefor. 
Also, the improved method of operating the frisket-carrier, the same consisting in causing it to descend and 
pass in an inclined position under the delivering tapes and rollers, while the nippers may be approaching 
the sheet table, the same enabling the press to be made lower and shorter than when the frisket-carriage 
is move horizontally under the said delivering tapes or rollers. 


88. Macuivery ror Corrine Comp Testa; Wm. Noyes, Jr., West Newbury, Assignor to 8. C. Noyes & Co., 
West Roxbury, Massachusetts, 

Claim—In combination with the saw, or the same and its peripheral guide or guides, a mechanism or 
means of pressing or bending the saw laterally. Also, the mode of producing the lateral and longitudinal! 
movements of the carriage of the comb-carrier, viz: by means of the cam and its screw-thread periphery, 
arranged aod operating in conjunction with a rack applied to the said carriage, as described. 

89. Machine FoR CoNVERTING OSCILLATING Motion Direct ‘CrrcuLaR Motion; Louis Planer, Assignor to 
self and Joseph Auger, City of New York. 

Claiin—The grooved dog having its tail resting in a recess, or equivalent resting place,in the lever, with- 
out being pivoted, or otherwise attached thereto, and having a spring applied in combination with it and the 
said lever, and the whole being applied and combined with the wheel and its axle, as described. 

90. Hooxs ror Vest Caains; Anthony Wallach, Assignor to self and Adolph Wallach, City of New York. 

Claim—The clasping hook, in combination with the bolt in the body of the vest chain hook. 

91. Movins ror Presstno Giass; Thomas Shaw, Assignor to self and John C. Bailey, Philadelphia, Penna. 

Claim—Forming on the plunger a shoulder of a size corresponding to that of the upper edge of the re- 
eoss in the base of the mould, and limiting the downward movement of the plunger, so that the said shoulder 
shail coincide or be slightly below the said upper edge of the recess. 

92. Piva Bepsrrap Fastening; Jacob J. Smith, Assignor to self and J. IH. Pugh, Philadelphia, Penna. 

Claim—lst, A double plug fastening for bedsteads, consisting of the two distinct parts, so constructed as 
to be adapted for being driven or secured into the post and rail respectively, and also fitted with a wedge- 
shaped dovetail tenon, and a corresponding groove. operating together 80 as to cause the end of the rail to be 
drawn tightly against the post, in the downward pressure of the said rail, after they are connected together. 
2d, Making the post-plug with the inclined dovetail groove across in one side of the same, so as to operate in 
combination with the wedge-shaped tenon on the rail-plug. 


MECHANICS, PHYSICS, AND CHEMISTRY. 


Note as to the Relation of Common and Voltaic Electricity.* 
By J. J. Waterston, Esq. 


In the seventh series of his “Experimental Researches,” Faraday 
treats of the absolute quantity of electricity associated with the atoms 
of matter, and sums up with astatement as to the quantity of electricity 
associated with the chemical elements of a grain of water, which has 
often been quoted since in a way that tends to mislead as to the poten- 
tial magnitude of the forces involved. There is an example of this in 
the last (January) number of the Edinburgh Review, p. 235, where 
the following passage occurs :—“‘ Yet they find authority in the mar- 

* From the Lond., Edin., and Dub. Philosophical Mag., May, 1859. 
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yellous fact, well authenticated by Faraday, that one drop of water 
contains, and may be made to evolve, as pati electricity as under other 
manner of evolution would suffice to_ produce a thunder-storm.’’ The 
mechanical value of the chemical force that unites the oxygen to the 
hydrogen of a grain of water is well known to be about equal to the 
weight of 7 ewt. exerted through one foot. That such amount of force 
would suffice to produce a thunder-storm is plainly an idea that can- 
not be entertained ; nor is it strictly implied by the words of Faraday, 
which are—“ The chemical action of a grain of water upon four grairs 
of zine can evolve electricity equal in quantity to that of a powerful 
thunder-storm.”” This was written in 1833, when the application of a 
mechanical standard or work equivalent to molecular forces was but 
little thought of. To avoid conveying an incorrect impression now, 
it would be necessary to underline the word “quantity,” and add, 
“but of incomparably less intensity than that of a powerful thunder- 
storm.”” The idea of the mechanical equivalent of a grain of water 
being equal to the mechanical equivalent of a thunder-storm would thus 
be excluded. 

The progress of science, and the labors of Harris especially, has 
since enabled us to obtain some clearer ideas of quantity and intensity 
as applied to electricity. When the mechanical value of a constant 
quantity under different degrees of intensity has been ascertained— 
and this seems practicable with Harris’ apparatus—we shall be in a 
position to estimate exactly the potential relation between voltaic and 
common eletricity. In the mean time it may be useful to direct atten- 
tion to certain data which already exist, by means of which we may 
roughly calculate an approximate result. 

The great electric battery of the celebrated Dutch electrician, Van 
Merum, consisted of 100 jars, each exposing 5} square feet of coated 
glass, making altogether 550 square feet. It is stated that this bat- 
tery, discharged through a length of 25 feet of iron wire ;} jth of an 
inch in diameter, fused it so that it was converted into red-hot balls 
thrown in all directions. Assuming that the heat evolved was suffi- 
cient to raise the temperature of the wire 5000 degrees, we have 3; of 
a cubic inch of iron thus heated; this is equivalent to about A, cubic 
inch of water raised 3000 degrees, or 15,000 grains raised 1 degree. 

To compare this battery strictly with that employed by Faraday, 
we should require to know the electric tension of each when charged, 
as indicated by the same electrometer; also the thickness of the glass 
ineach. Such data are wanting ; but, for a rough estimate, we may 
pene assume that they did not differ materially in these particu- 
ars. 

Faraday states that the quantity of electricity required to decom- 
pose a single grain of water is equal to 800,000 charges of a 25 square 
feet battery, each charge made by thirty turns of a plate-glass ma- 
chine, 50 inches diameter, in full action. The product of 25 by 800,- 
000 is 20,000,000 square feet of coated glass. This, compared with 
590, shows that the quantity of electricity associated with 1 grain of 
water is upwards of 36,000 times the amount in Van Merum’s battery, 
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and consequently the heating power must be equivalent to 15,000 
grains of water raised 36,000 degrees. 

According to the experiments of MM. Dulong and Hess, 1 litre, or 
61 cubic inches of hydrogen, burned in half a litre of oxygen, gives 
out heat sufficient to raise 3102 grms. of water 1° C., or 12-3 ths. 1° 
F. The water formed by the combustion is 0-00168 tbs. The ratio 
this bears to 12-3 Ibs. is 1 to 7345; so that the heat given out by the 
combustion of hydrogen sufficient to form 1 grain of water, would raise 
7345 grains of water 1° F. in temperature. Comparing this with 15,000 
grains raised 36,000 degrees, we arrive at the conclusion that the me- 
chanical value of the electricity required to decompose 1 grain of water 


is less than th of the mechanical value of the electricity in the 


1 
70,000 
800,000 charges of the 25-feet battery. Thus eleven charges of this 
battery represent the integral electric force contained in 1 grain of 
water. 


Edinburgh, February 13, 1859. 


Durability of Electrotype Work.* By Evwarp Ricuarpson. 


In reply to an inquiry made at the Institute of Architects, as to the 
probable durability of electrotype metal, and its thickness, and for the 
information of your general readers, I may state that in 1844, being 
called upon to furnish metal medallions, &c., for the granite testimo- 
nial to Major-General Sir Alexander Dickson, K.C.B., &c., near the 
Rotunda, on Woolwich-common, a very exposed situation, I suggested 
electrotype castings. A consultation of officers on the question fol- 
lowed, the results being, full permission to reproduce my models in 
electrotype copper, which was ably carried out in the depth of a severe 
winter for me, by Mr. Henry Cox, at Battersea, now local manager 
of the Lizard Serpentine Company. These castings were at that time 
of unusual size and thickness, viz: 2 feet 6 inches diameter, and fully 
an eighth of an inch thick of solid metal. This was effected also with- 
out shrinking, and every tool touch from the clay model was repro- 
duced. These works have been now exposed for 15 years; and I 
believe that 500 will give no perceptible change in them. They weighed, 
as far as I can remember, thirty pounds each. No chasing was re- 
quired. Mr. Cox, who, if he sees this, may speak for himself, after- 
wards executed much more extensive works for the Prince Consort, at 
Windsor, and other patrons. 

_ On the other hand, I have had, for years, a small brass, about fifteen 
inches high, of my Templar, William, Earl of Pembroke, produced by 
the old fire process, which cost me pounds to chase, obliterating every 
line of my original model, and weighs nearly } of a cwt. When are 
we to rival our foreign neighbors in this important branch? The zinc 
Berlin process seems forgotton. 

* From the Lond. Builder, No. 845. 
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On Professor Hughes’ System of Type-printing Telegraphs and Me- 
thods of Insulation, with special reference to Submarine Cables.* 
By Mr. H. Hype. 

(Continued from page 51.) 


Discussion.—The CHArRMAN said, in inviting discussion and further 
inquiry into this interesting subject, he would call the attention of the 
meeting to one or two points which he thought worthy of observation. 
The idea of the introduction of this self-curing material was perfectly 
original, and, as an invention, was very beautiful; but practical men 
would require it to be put to a very severe test before they adopted 
it. He believed it to be quite within the range of possibility to intro- 
duce a sufficient quantity of that viscid material into a telegraph cable, 
to effect the purpose which they had seen illustrated upon a small scale 
that evening, in a manner that must have been highly satisfactory to 
all present. Ifa fracture took place in the gutta percha covering at 
the bottom of the ocean, the cure would be effected without the fact 
of the rupture ever being known, as it would immediately heal itself. 
The novelty of this discovery, and its application to such a purpose, 
was highly honorable to Professor Hughes. They must take it for 
granted that this semi-fluid was a good insulator; and, as it had the 
property of hardening upon coming into contact with the water, it was 
likely to become a most valuable adjunct to gutta percha, which was 
of a porous nature, and liable to injury from fractures. He also thought 
the invention would be very valuable as applied to the street wires of 
electric telegraphs, and these afforded great facilities for testing its 
value. The mode adopted by Professor Hughes for obtaining syn- 
chronism in his instrument was very beautiful and novel. Previous 
attempts in this direction, though repeatedly made, had hitherto not 
succeeded. With regard to the rapidity with which the signals could 
be recorded, it was stated in the paper that the Trans-Atlantic intelli- 
genee was conveyed between Boston and New York at the rate of from 
2000 to 2500 unabbreviated words per hour, which was equal to about 
40 words per minute. There was a point upon which it would be in- 
teresting to have some information. It was stated that any number 
of instruments could be used in the circuit, and that there was the 
power of cutting off the communication from all the instruments, ex- 
cept the one which was being addressed. Supposing the instruments 
at the two extremities of the circuit to be in communication; for a 
moment the intermediate circuit would be interrupted. Was there 
any movement which indicated to the clerks at the intermediate in- 
struments, the fact that signals were passing through the entire cir- 
cuit, and must not be disturbed ? 

Professor Hueues replied that that was so, and there was no fear 
of interruption from the intermediate instruments. 

Mr. Wm. Smiru thought the experiments which Professor Hughes 
had shown of the restoration of the insulation should be tested under 
pressure; for, after all, the main question was to ascertain how it 


* From the Journal of the Society of Arts, No. 334. 


2 
= 
= 
= 2 
a 


r 


—— 


126 Mechanics, Physics, and Chemistry. 


would behave under the pressure that was due to the depth of the 
ocean in which the cable was submerged. This might be done in a 
closed vessel with a force-pump. He thought there was no difficulty 
in producing a semi-fluid substance which would become solidified by 
the action of water; but the question was whether, if they covered the 
wire with this preparation, and then cut through the gutta percha, the 
pressure would not force the material through the opening and pre- 
vent its acting. 

The Rev. WALTER MrtcHe.t had had the advantage of seeing this 
experiment tried in private, where it could be conducted with greater 
care and accuracy than in a public room, and the results were highly 
satisfactory. 

Mr. Wa. Newton begged to ask whether there was any objection 
to stating what the nature of this viscid composition was? It would 
be interesting to the members to know. 

Mr. Hype replied that it would afford him great pleasure to furnish 
as much information as possible on this subject; but in almost every 
invention there were certain things which it was expedient to keep to 
themselves. He would add, with reference to these instruments gen- 
erally, that there were many things which he might communicate if 
he could do so in justice to the rights and claims of the inventor. 
Unfortunately, people did not recognise, as he thought they ought to 
do, the rights of property in inventions, and for that reason inventors 
were obliged to keep some things to themselves. 

Mr. Newton added that Professor Hughes had protected his inven- 
tion by letters patent; and in his specification he was bound to state, 
not only in what the invention consisted, but also the means by which 
he proposed to carry it into effect; and when the specification was 
enrolled, the inventor must give the full details of it. He would say 
with regard to this insulation, it had been known for some time in 
the United States, and he had seen observations in the public prints 
detracting from its merits. He alluded to that in order to observe 
that, as far as he could judge, those statements were erroneous, and 
instead of the invention being valueless, it had been properly desig- 
nated as an exceedingly ingenious mode of insulating the electric con- 
ductor. He agreed with the opinion expressed that it was advisable 
to make experiments in order to ascertain the manner in which this 
insulating compound would act under considerable pressure. With 
regard to the Atlantic cable, he had never had any confidence in it. 
It appeared to him that any metallic coating on the outside must have 
some effect upon the conductor inside, especially when the conductor 
was only protected—as in the case of the Atlantic cable—by an im- 
perfect insulator like gutta percha. Mr. Hyde had stated that gutta 
percha was a good insulator—a remark which he (Mr. Newton) was 
surprised to hear from one so well qualified to judge of these matters, 
because it was generally conceded that gutta percha was only a mod- 
erately good insulator. India rubber was much better than gutta 
percha, which had the peculiar property of becoming charged with 
electricity after it had been sal as an insulator for any length of 
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time, and was therefore likely to induce leakage. He could mention 
one or two other modes of insulation which he considered preferable 
to that of gutta percha, and particularly he would notice the inven- 
tion of Captains Drayson and Binney, of the Royal Engineers. They 
proposed, instead of a strand of seven wires, to have a single large 
conductor, and to cover that with a solution of india rubber paid round 
with silk, or some other non-conducting substance, and to inclose the 
whole in a vulcanized india rubber tube which contained a column of 
air. Ina conductor upon that principle they had, in the first place, 
the insulation of the india rubber ; secondly, the insulation of the silk ; 
thirdly, that of the air; and, finally, that of the outer india rubber 
tube. This appeared to him to form a perfect insulator of the electric 
wire. There were other insulating compositions which had come under 
his notice professionally, one of which was that of Mr. Leonard Wray, 
who proposed to make a composition formed of india rubber or gutta 
percha, mixed with silicious matter, and a resinous substance such as 
shell-lac. This appeared to him to contain all the elements of a good 
insulator. He was not, however, aware that this plan had been tested 
to any great extent. Another method had been introduced by Mr. 
MelIntosh, but he did not consider it so practical as the others to which 
he had alluded. 

Mr. Hosss remarked that there was novelty in the idea of the ma- 
terial being forced out by the pressure of the water, as stated by some 
of the speakers. If there was a hole through the gutta percha, he 
apprehended the pressure on the hole would be the same as the pres- 
sure on any portion of the cable, and he could not conceive how, under 
such circumstances, the semi-fluid matter was to be forced out. 

Mr. Newton would add, with reference to the remarks of the chair- 
man, that this plan would be applicable to underground telegraph 
wires—that it appeared to him (Mr. Newton,) to require the action of 
water to solidify the viscid fluid, and, as far as he understood, it would 
not harden by simple exposure to the air. 

The CHAIRMAN replied that a simple wound in the gutta percha 
covering would not be injurious to insulation in a land telegraph wire. 
The injurious effect would only take place in the event of water getting 
into the pipe. The moment the wound in the gutta percha rendered 
the insulation imperfect, the water would have the effect of healing the 
wound by its action on the viscid fluid. 

Mr. Tuos. Winkwortu would take the liberty of asking one or two 
questions. Should any fractures occur in the cable, what provision 
was made for the fresh supply of the semi-viscid fluid which exuded 
or oozed out? 

The CuarrMan.—When it is exhausted you cannot put in a fresh 
supply. 

Frebioe Hvaues explained that there would be no more fluid ex- 
uded than was sufficient to fill up the space which was cut out. If 
they cut the gutta percha in the open air, no more fluid would ooze 
out than would be enough to fill the space, and therefore the quantity 
in the tube would be sufficient to fill up an innumerable number of 
small fractures. 
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The CuaArrMAN—Does the fluid harden by exposure to the air? 

Professor Huanes—No ; but it could be easily made to do so. a 

The CHAIRMAN was still of opinion that it would be valuable as ap- 
plied to land telegraph communication. He would inquire whether = | 
the application of the semi-fluid matter was very expensive ? 5 

Protessor Huaues replied that the cost was something below that > 
of gutta percha. It could be placed within two coatings, or between 
the wire and the single outer coating. : 

Mr. Hopss would ask what effect time would have upon this mate- y 
rial? The substance might be very good when first applied, but in 
time its properties might be destroyed. 

Mr. Hype replied that time must answer that question. He was 
not able to do so at present. 

Professor Huauers said it had been tried under water for three 


a" months, and had been exposed to the atmosphere for six months, 

f ig without any change whatever having taken place. It was not injured 

by the action of the atmosphere. 

nie! Mr. Winkwortn would further inquire whether the printing instru- 

ht ment was in practical use for any great length of land wire, and on 

tHe what length of circuits it had been worked ? 

+8 Og Professor HuGues said it was in practical use in the United States 

i i on six telegraphic lines when he left America, and that it had been 

Bie worked over a circuit of 600 miles without relay. The right to use 

a i the instrument had been purchased by companies possessing 50,000 5 
ia) miles of telegraph in America. H 


Mr. Winkwortn would like to be informed whether the instrument 
had been tried upon submarine wires; and if so, to what extent in 
length, and with what rapidity ? 

Professor Huaues said it had been worked upon the Atlantic cable 
while coiled at Keyham, and also upon the Red Sea and Australian 
cables, through their entire length. 

The CuarRMAN inquired whether those experiments had taken place 
in the presence of witnesses. 

Professor Huanes said they were witnessed by several persons. 

The CHAIRMAN added that it was satisfactory that Professor Hughes 
was able to state that the experiments were witnessed by several per- 
sons, as he was not aware that that fact had ever before been publish- 
ed. It was gratifying to know that messages were passed through the 
entire distance. 

Mr. Hype stated that the experiments were continued for several 
weeks during the shipping of the Atlantic cable at Keyham, in May 
last. The transmission of messages through the Atlantic cable was at 
| that time slow, and at a much less rate than the instrument would be 
at capable of accomplishing at the present time. Professor Hughes had 
ie made no experiments upon long submarine lines until he came to this 


~ 


country, and the first experiments were made upon the Atlantic cable. | 
‘} The instruments were timing instruments, and the rate of speed must 

be proportioned to the rate at which the electric wave would travel 
4 through the wire. When he was in America, he learnt from the elec- 
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trician’s report to the Company that the rate at which the electric 
wave would travel through the Atlantic cable was equal to four words 
per minute with the ordinary Morse relay. The instrament of Pro- 
fessor Hughes, intended for land lines, would not move correctly at 
this slow rate, and therefore instruments were specially made with a 
minimum rate of speed of four words per minute, in accordance with 
the electrician’s report. When Professor Hughes arrived at Keyham, 
he found that the rate at which signals could be transmitted through 
the Atlantic cable was less than had been stated in the report, and 
the instrument was not adapted to so slow a motion. After reducing 
it by temporary arrangements, he was able to transmit letters at the 
rate of two and a half words per minute. This was done in the pre- 
sence of Mr. Field, the managing director, and some half-dozen other 
persons. Since that time the instrument had been tried upon the 
Tasmanian cable, 240 miles in length, and through that they worked 
25 words per minute. Subsequently, experiments were made upon 
the Red Sea Cable, 1780 nautical miles in length, or nearly 2000 
statute miles. Upon that cable they worked with perfect success, 
day after day, for a week, first upon 500 miles, then upon 800, then 
upon 1500, and finally upon the whole length of 2000 miles. The 
rate of speed through the entire length was between four and six 
words per minute. ‘The rate over 1000 miles was from eight to ten 
words per minute; through 500 miles it was twenty words per minute. 
With reference to the semi-fluid substance, he had no desire to keep 
back any useful information, but they had been trying experiments 
for four months, in order to ascertain what combination of materials 
was best adapted for the purpose. Mr. Newton had referred to a 
cable constructed with a long tube filled with air as a non-conducting 
element. It appeared to him (Mr. Hyde) that as an insulator, the 
air would be far inferior to the fluid substance, or even to gutta percha. 
He also thought that if any fracture occurred in the coating, the pres- 
sure upon it would be such that the air would be displaced by the 
water. On the other hand, Professor Hughes had been seeking and 
had obtained a semi-fluid substance, every portion of the ingredients 
of which would be heavier than water. He would say with reference 
to the semi-fluid substance, that almost anything would make a semi- 
fluid substance. The question was—what was the best material? and 
this he did not feel disposed at present to develop. He would only 
say that ordinary oil or hydro carbons mixed with resinous substances 
would produce such a semi-fluid substance as would restore insulation. 
The merit of the invention consisted in the idea of the use of a semi- 
fluid material for this purpose, and not so much in the material used. 
Mr. Smith had suggested that means should be taken to test the action 
of this material under heavy pressure. His (Mr. Hyde’s) impression 
always had been that the pressure would be equal upon all parts of a 
submerged cable, and therefore the fluid would be in the same position 
under a pressure of two miles depth of water as under two feet in a 
bath. They had, however, gone almost to the extent proposed by 
Mr. Smith. They had made the experiment with a pressure equal to 
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that of 3000 fathoms, or two miles, with perfect success, with the 
gutta percha incised before it was rm ere 9 In one case the gutta 
percha was split from end to end and it came out perfect. 

Mr. Bevan referred to the recent experiments upon insulation made 
at the works of Messrs. Silver & Co., at North Woolwich. As far as 
he understood it, the insulation was effected by india rubber, and if a 
puncture occurred in the tube it would by the pressure be healed. 
Some credit was therefore due to the plan as being prior to that of 
Professor Hughes. 

Mr. NEwTON said experiments as to the effect of pressure had been 
tried with the cable as designed by Captain Drayson, and it was found 
that with a pressure exceeding that of two miles below the surface, a 
rg being made in the tube, the air was not expelled from it. 

n the case of a small fracture, such as a crack, it did not appear that 
the air escaped even when under hydraulic pressure. 

Mr. Hyper was very glad to hear it; he thanked Mr. Newton for 
having mentioned the different modes of insulation that had come under 
his notice. He (Mr. Hyde), however, was not there for the purpose 
of criticising the inventions of others, but to illustrate and defend 
those of Professor Hughes. 

Mr. Siri said the question was, whether the material would exude 
from the tube, when cut whilst under pressure; he knew that in 
some experiments that were tried the fluid did exude. The cut was 
made whilst under pressure, and there was no balancing of the forces 
until some of the fluid had exuded, and some alteration in the dimen- 
sions had taken place. 

Mr. Tuckert submitted that upon the principle of hydraulic pres- 
sure, if the surface of the whole tube were greater than the surface 
which was not protected, the pressure being in proportion to the area, 
there must be exudation, and there would be a tendency to press the 
liquid out of the hole. 

Mr. J. G. Apron, F. R.S., said, experiments showed that there 
was no exudation. Jt made no difference whether it was under pres- 
sure or otherwise. 

Mr. Hype, to meet the hydraulic point that had been raised, would 
ask whether the pressure upon each point would not be the same‘ 
To get the fluid to ooze out, they must have a point free from pres- 
sure. The pressure was equal on all parts of the cable. 

The CHartrMan said, this point had been proved by experiment. 

Professor Huauers remarked that the fluid, being heavier than water, 
was not displaced by the water. 

The CuarmrMan would wind up this discussion with a few observa- 
tions, one being not so much applicable to telegraphic communication 
as to the objects and action of this society. When he first joined the 
Society, about 24 years ago, before the revolution in its operations 
took place—for it was more than a reformation—no patent scheme 
could be brought before the Society. It must have been an invention 
thrown open to the world. The revolution to which he had alluded, 
brought about a great change in this respect; and he thought one of 
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the greatest boons the society now conferred, was the encouragement 
it gave to patentees to come with their inventions as soon as they 
were in a condition to do so, and allow them, as had been done by 
Professor Hughes and Mr. Hyde that night, to give them such infor- 
mation as they could, without injury to their interests. Mr. Newton 
had a perfect right to ask for the information he was desirous to ob- 
tain; but, at the same time, there was no improper selfishness in 
Mr. Hyde refusing to communicate it; he had a perfect right, if he 
chose, to keep the secret to himself. The application of india rubber 
for the purpose of insulation was not new; it had been used in single, 
double, and treble coats for the last 20 years. The great improve- 
ment consisted in thoroughly uniting the edges of the india rubber by 
means which could not injure it in its non-conducting character, or 
lead to the ultimate decomposition of the material itself. The solu- 
tions formerly employed for the purpose were injurious to it; and he 
was happy to say there were two or three plans then under considera- 
tion which gave good promise of success. These, however, had nothing 
tu do with the beautiful idea of placing within the gutta percha a ma- 
terial capable of healing those wounds which arose from the defects 
existing more or less in all impure gutta percha—such as air bubbles, 
small particles of fibres, or wood, or indeed from any defect whatever. 
He was sure he was only expressing the feelings of the meeting in 
proposing a vote of thanks to Mr. Hyde for the paper he had read, 
and also to Professor Hughes for the illustrations he had given of his 
beautiful apparatus, and the explanations he had afforded upon this 
very interesting subject. 

A vote of thanks was then passed to Mr. Hyde and Prof. Hughes. 


Coal as an Aid to Industrial Progress.* 


Questions of high economical value arise out of the possible devel- 
opment of the great coal fields of the United States, which comprise 
no less than 196,850 square miles—added to which the British pro- 
vinces contain 7530 square miles. These coal areas are amazing and 
may be productive of immense commercial results in the far future. 
When we reflect upon what has been acheived by the produce of the 
coal fields of Britain, mere specks compared with those of the United 
States, and in figures amounting only to 5400 square miles,—when we 
further consider the total coal fields of Europe, and find them only 
8964 square miles—and then endeavor to anticipate the mining of the 
enormous fields of the United States upon an extensive scale, we are 
led to forecast a future of almost boundless enterprise for that won- 
derful country. An estimate of the probable produce of the American 
coal fields may be formed from some data afforded in an excellent 
work just published by Prof. Rogers, on the Geology of Pennsylvania. 
Averaging the total thickness of the workable coal in Great Britain, 
at 35 ft., we have a total of workable coal equal to 190,000,000,000 

* From the Lond. Mining Journal, No. 1230. 
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tons. In the same way, estimating the total area of the productive 
coal fields of North America as 200,000 square miles (that is inclu- 
sive of the British provinces) and averaging the thickness of good work- 
able coal at 20 ft., a result of 4,000,000,000,000 tons is gained, Or, 
to make these results more appreciable, if we take the amount of 
workable coal in Belgium as 1, then that in all the British Islands is 
rather more than 5, that in all Europe 8}, and that in all the coal 
fields of North America is 111. This method of ratio is more intelli- 
gible than that of relative superficial magnitudes—and we at once per- 
ceive that the United States possess more than twenty-two times our 
amount of coal. We apprehend, however, when mining discovers more 
fully the character of the American coal, that the superiority of our 
best bituminous coal will in a large measure compensate for our smaller 
quantity. 


On the Practical Bearing of the Theory of Electricity in Submarine 
Telegraphy, the Electrical Difficulties in Long Circuits, and the 
Conditions requisite in a Cable to insure rapid and certain commu- 
nication.* By ALrrep VARLEY, Assoc. Inst. C. E. 

(Continued from page 61.) 

The correctness of considering the inductive phenomena which mani- 
fest themselves in subterranean and submarine circuits, as a new fact 
suddenly brought to light, has been called in question in the early por- 
tion of this paper; a few words on its history will therefore not be out 
of place, before considering the way in which it affects telegraphing. 

n 1838, Dr. Faraday pointed out the conditions which would cause 
the retardation of an electric impulse in its passage through a con- 
ductor. 

In 1848, the electric telegraph was in actual operation. The method 
adopted at that time for the insulation of the wires passing through 
towns, was to enclose a number of cotton covered wires in a leaden 
tube, and then fill the tube with a mixture of resin and Stockholm tar. 

Reasoning on Dr. Faraday’s observations, my brother, Cromwell 
Varley, was led to think that such circuits possessed conditions favor- 
able for induction to manifest itself; he therefore searched for it, and 
succeeded in obtaining indications of induction. 

In 1849, gutta percha had been introduced, and as the insulation 
in gutta percha covered wires was much more perfect than in the cot- 
ton covered ones enclosed in leaden pipes, induction manifested itself 
much more strikingly, and my brother made use of, from that time as 
a more searching test of perfection of the insulation than the deflection 
of a galvanometer, the capability of the wire to retain for a certain 
period the induced charge, and he stood alone for some time in making 
use of this test, others not having faith in it at that period, and in the 
same year he obtained indications of induction in an overground circuit. 

In the latter end of the year 1851, my brother was enabled to ex- 
periment upon a length of ten miles of gutta percha covered wire. 

* From the Jour. of the Society of Arts, No. 382. 
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At these experiments I assisted, and the conclusion he arrived at was, 
that if gutta percha covered wires were employed for circuits of an 
length, as was at that time proposed, induction would manifest itself 
so powerfully, as to offer serious obstacles to telegraphing with the a 

atus then in use, the truth of which prediction was subsequently 
verified. In Prussia, however, as early as 1850, Mr. W. Siemens had 
employed gutta percha covered wires for circuits of considerable lengths, 
and encountered the inductive phenomena, an account of which he 
published during that year. 

This fact was not known on this side of the channel until after gutta 
percha covered wires throughout the whole lengths of the circuit were 
also employed in this country, and that was in the year 1854. 

To Dr. Faraday, however, is due the whole credit in this matter, 
and I have only alluded to its telegraphic history, as I cannot help 
feeling it as a sort of reproach to practical electricians that it should 
zo forth that induction, which was manifesting itself step by step be- 
fore their eyes, came suddenly and unexpectedly upon them. The 
following extract from Dr. Faraday’s researches of 1838 is so instruc- 
tive, and teaches such a valuable lesson, that I cannot refrain from 
quoting it. Alluding to Professor Wheatstone’s well-known experi- 
ment, he says,—‘*‘ If the two ends of the wire were immediately con- 
nected with two large insulated metallic surfaces exposed to the air, 
so that the primary act of induction, after making contact for discharge, 
might be in part removed from the internal portion of the wire at 
the first instant, and disposed for the moment on its surface, jointly 
vith the air and surrounding conductors; then, I venture to anticipate, 
the middle spark would be more retarded than before, and if these 
two plates were the inner and outer coatings of a large jar, or Leyden 
vattery, then the retardations of that spark would be still greater.” 

Previous to the first attempt to submerge the Atlantic cable, a se- 
ries of experiments were undertaken by the company’s late electrician, 
and the result published. * 

These experiments having been tried, at the expense of much capi- 
tal, and with opportunities which never before presented themselves, 
are too important not to be noticed, though it is believed that the au- 
thor of them has lately had reasons to modify some of his conclusions. 

The chief results published were these :— 

1. That no adequate result is obtained by increasing the sectional 
area of the conductor; that, in fact, in the case of a submarine circuit 
—a small wire will transmit signals more rapidly than a larger one. 

2. That an insulated submarine wire conducts according toa differ- 
ent law to that of a suspended circuit. 

3. That the rate at which a voltaic signal travels is not affected by © 
the intensity of the battery. 

4, That magneto-electric induced currents have the property of 
traveling in the first place faster than voltaic ones; and, unlike voltaic 
currents, when their intensity is increased their rapidity of traveling 
is increased also. 

* Vide, “ The Atlantic Te . A History of Preliminary Experimental Proceedings, &c., published 
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In the pone I submitted last March to the Institution of Civil En- 
gineers, I pointed out what I conceive to be errors in these results, 
and endeavored to show that some of them necessarily followed from 
the way in which the experiments were conducted, and I cannot more 
clearly express what I wish to convey on this head than by quoting 
my own remarks on that occasion. 

“Tn examining these conclusions, it has first to be considered 
whether the conditions of a submarine circuit and a suspended one 
are different. In a suspended wire, the insulating medium of the air 
takes the place of the gutta percha of the submarine circuit. The 
earth, which is the nearest conductor, is a considerable distance off, 
and is only on one side of the wire, therefore but little induction can 
take place between the wire and the earth; nevertheless, induction to 
a certain extent does take place, and can be perceived in circuits of 
very moderate length. 

_* The author has noticed indications of it in a cireuit 60 miles long, 
and he feels confident that with delicate apparatus it could be perceiv- 
ed in much shorter circuits. If the distance between the wire and 
the earth were decreased, induction would be developed more strongly, 
and the wire could be brought down step by step until the condition 
of a submarine circuit would be approached, where the earth surrounds 
the circuit on all sides, and is only separated from it by the thickness 
of one-eighth or three-sixteenths of an inch of gutta percha—a sub- 
stance pomeeing, moreover, specifically a much greater inductive ca- 
pacity than air. It, therefore appears, that the conditions are precisely 
the same, only differing in degree. Before proceeding further, and to 
prevent the possibility of mistake, it is desirable to make the following 

uotation from the work previously referred to :—* 

“<The law of squares may possibly apply to the transmission of 
electricty freely along simple conducting wires, but it certainly does 
not apply to the case of its transmission along submarine and subter- 
ranean gutta percha covered wires (the facility of transmission being 
estimated by rate of speed) because in this the case is not one of sim- 

le conduction, but of transmission, after the wire has been charged 
inductively to saturation as a Leyden jar.’ This quotation shows 
clearly the reason for concluding that small wires are better conduc- 
tors for submarine circuits, as far as transmission is concerned, than 
larger ones; for the smaller the Leyden jar the more quickly will it be 
charged to saturation. The author, in differing from these conclusions, 
does not wish it to be understood that he thinks the law of squares is 
applicable to submarine wires; for he is not aware of any electrical 

henomena which obey that law, but he submits that there is a mate- 
rial difference between a Leyden jar and a submarine wire. 

“Ina Leyden jar the inner and outer coatings are perfectly insu- 
lated one from the other. If they were not insulated there could be 
no statical charge, as is well understood by all electricians. Induction 
therefore involves insulation. But in a submarine circuit this is not 
the case. If the wire at the further extremity was disconnected from 
the telegraph instrument, and sealed up with gutta percha, the condi- 

* Vide, “ The Atlantic Telegraph,” page 23. 
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tions would be nearly the same. In practice, however, it is quite open 
through the instrument to the earth, and the resistance opposed by 
the very long length of wire is the only insulation between the inner 
and outer coatings, for it unites 

both, being in connexion with 

the earth at both ends (Fig. 5). 

It is therefore evident that if 

the wire offers no resistance 

there will be no insulation, and, 

as a consequence, no induction 

to retard the passage of the 

current. It is also equally 

plain that precisely in propor- 

tion to the resistance which 

the wire opposes, provided al- 

ways the insulating medium be of the same thickness, will induction 
manifest itself and retardation be experienced. 

“There is also another difference between a Leyden jar and a sub- 
marine circuit. 

“The Leyden jar is charged uniformly all over, whilst in a subma- 
rine wire the tension of the charge varies in different portions of the 
circuit, being at its maximum at the end where contact is made with 
the battery, and dying off to nothing at the further extremity.”’ 

The next consideration is the part induction plays in submarine 
circuits of any considerable length. 

In a submarine circuit the wire is insulated from the earth by only 
a thin layer of gutta percha; the conditions, therefore, are favorable 
for induction through the insulating material; the conductor, itself, 
from its great length, opposes very great resistance, or, in other words, 
insulates to a very considerable extent. 

When a battery is connected to send a current, the first impetus is 
in part directed forward, in part diverted laterally; but as the wire 
opposes considerable resistance to the passage of the electricity which 
the battery can generate, whilst the thinness of the insulating material 
is very favorable for induction taking place through it, the greater 
portion of the first rush will be occupied in charging the wire stati- 
cally at the battery end; as, however, it is a balance of forces be- 
tween the resistance which the wire opposes on the one hand, and the 
ease with which lateral induction can take place on the other, a very 
minute portion must pass through instantly, and the period which will 
elapse between the making contact with the battery and the observing 
the current at the further extremity, will depend upon the capability 
of the instrument to record very small quantities of electricity. 

In fact, immediately on contact being made with the battery, a wave 
will be formed throughout the length of the wire, somewhat like what 
is shown in the diagram (Fig. 6), which is intended to represent a sub- . 
marine wire the moment after contact has been made with the battery. 
The line A represents the internal charge having its maximum tension 
at the battery end, and diminishing in intensity as it approaches the 
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farther extremity. The line B shows the induced of the opposite 


kind on the outer surface of the gutta eo and forms an exact 

e exception of being a little 
less intense ; for as it is spread over 
a greater surface, and only exactly 
balances the internal wave, its ten- 
sion will be less in proportion as its 
surface is greater. As the tension 
of the statical charge is raised, so 
will the flow of electricity at the 
_ further extremity increase; both 
~ will arrive at their maximum toge- 
ther; the current will then flow in a 
regular stream as long as contact 
with the battery continues. The 
dotted lines 1 1 and 1’ 1’ are in- 
tended to represent the waves after 
the contact has been made a short 
time, and the lines 2 2 and 2’ 2’ 
are intended to represent the waves when they have attained their 
maximum height. 

In the last case they will be perceived to be more regular. 

When the battery has been disconnected from the wire, the oppo- 
site waves will still continue to unite, but the rate of flow as the ten- 
sion falls will become slower and slower. 

In theory the time which would be occupied by a wire discharging 
itself completely in this way would be infinite. In practice the wire 
requires a very appreciable time to charge, and a longer period to 
discharge. The effect of this is, that if currents are sent at all rapidly 
one after the other, instead of obtaining a series of distinct impulses 
at the further extremity, an undulating continuous current is received; 
and, as to obtain a telegraphic signal, the wire has not only to be 
charged to a certain degree of tension before an appreciable current 
is received at the further end, but has also to be discharged after- 
wards before another signal can be sent, the impulses which are ob- 
tained through such circuits as these are very sluggish. 

The problem to be solved is, the best means of reducing the amount 
of induction, and of mitigating its effects. 

Almost the first remedy suggested when this inconvenience was ex- 
perienced, was to substitute another insulated wire in the place of the 
earth for a return circuit, for it was argued that, as in this arrange- 
ment, one wire would be charged positively and the other negatively, 
they would neutralize one another. 

This suggestion was put to the test and failed. Since that time 
the same plan has been revived by several others; a good deal of ar- 
gument has also been brought forward lately in support of it, and 


Fig. 6. 


even amongst those who know its practical inutility there would seem 


to have been lurking some faith in the capability of the method (in 
theory at least,) to neutralize the effects of induction. 
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The explanation of its failure, if we are guided by the first princi- 
ples of the science, appears to me to be very simple, and I expect not 
only to make it plain that no advantage is to be obtained by the 
adoption of this method, but that it will increase the retardation. 


Fig. 7. 


L 


Let two long gutta percha covered wires, (Fig. 7,) buried in the 
earth, be connected, one with the zine pole and the other with the 
copper pole of a battery, and let the farther ends of each of these 
wires be hermetically sealed. The earth, from its mass, being a per- 
fect conductor, its action, it is evident, will be the same as if metal 
tubes in metallic communication with cach other surrounded the gutta 
percha wires. It is therefore clear that the only retardation to in- 
duction will be the thickness of the gutta percha covering, and the 
tension of the statical charge will be in accordance with the intensity 
of the battery. Now consider the case of a similar gutta percha wire 
of the same length (Fig. 8) as one of these, but in which one pole of 


the battery is connected to the earth and the other to one end of the 
metallic conductor, and the circuit completed by connecting the fur- 
ther extremity to the earth. It will also receive a statical charge to 
a certain degree, but the tension of the charge will not, ceteris paribus, 
be dependent upon the intensity of the battery, but upon the resist- 
ance which the wire opposes, for it has already been shown that this 
is the only real insulation between the wire and outer coatings, and 
that the degree to which statical charge can take place depends on 
the amount of insulation existing. 


Fig. 9. 


Now, let the ends of the two wires which are hermetically sealed 
be connected to each other, (Fig. 9,) the circumstances are quite as 
favorable for induction as in the wire in which one end was connected 
with the earth, but there will be twice the resistance; in other words, 
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double the amount of insulation, and, consequently, a proportionate 
increase in the amount of induction. 

Another view of this matter will perhaps assist to confirm what has 
just been stated. 

It is a well established fact that when a telegraphic circuit is com- 
posed of a loop of wire, it will oppose the same resistance as a circuit 
of double the length where the earth is made use of in the place of a 
return wire, and this proves that the earth offers no appreciable resist- 
ance. If this be the case, what difference can it make whether the bat- 
tery pole be carried to the end of the wire itself, or through the me- 
dium of any length of a perfect conductor, which the earth has been 
proved to be? Therefore, it would appear that the induction which 
would be manifested in a circuit composed entirely of an insulated con- 
ductor, would be the same as that in a circuit of twice the length, where 
one-half the circuit is completed by the earth, and the only difference 
which would exist between the one and the other would be, that in a 
circuit composed entirely of wire, the statical charge will be distributed 
more uniformly throughout the entire length. 

But, says a writer on this subject, I admit that no advantage would 
result if two separate wires are used, and which will therefore neces- 
sarily be some distance apart from one another, but place the two 

Fig. 10. Fig. 11. wires in the middle of a mass of 
gutta percha, (Fig. 10,) and so close 
to each other that they may become 


virtually the centre of a system, 
and let the insulating material be of 
considerable sectional area, then no 


induction worth naming will take 

place between the wires and the 
earth, and the inductive influence of the positive wire will neutralize 
that of the negative wire. 

The fallacy of the proposition will be at once seen if it be carried 
out more fully. Instead of letting the wires lie side by side, let the 
one wrap over the other, and be, in fact, a tube with a thin mass of 
insulating material between it and the inner wire (Fig. 11.) They 
will now become really the centre of the system, and fulfil completely 
the object desired by the author of this suggestion, but is it not evi- 
dent that such an arrangement is the fac-simile of a Leyden jar, and 
will not the conditions be the most favorable that can be conceived for 
the development of induction ? 

The only remedy which has been successful in mitigating the effects 
of induction, is that of throwing into the wire, immediately after a 
current has been sent, another of the opposite kind; this absorbs and 
neutralizes the preceding wave much more quickly than when the wire 
is left to discharge itself in the ordinary way. This method, however, 
does not reduce the induction, but only mitigates its effects, although 
in circuits of moderate length its adoption has, for practical purposes, 
completely removed the inconveniences arising from the induced 
charge. 

(To be Continued.) 


? 
« 
‘ 


189 


For the Journal of the Franklin Institute. 


Particulars of the Steamer Yorktown. 


Hull built by Wm. H. Webb. Machinery by Morgan Iron Works, 
New York. Intended service, New York to Richmond. 


Length on deck, from fore part of stem to after part of 
stern post, above the spar deck, . 
Breadth of beam at midship section, . 
Floor timber—molded, 15 ins.—sided, 15 ins. 
Frames—apart at centres, 2 feet 6 inches—strapped with 
double laid iron straps, 44 x j inches. 
Depth of hold, 


250 feet. 
34 


9 “ 6 inches. 


Length of engine and boiler space, ‘ - we 
Draft of water at below pressure and revolutions, | ie 
Area of immersed section at this draft, 330 sq. ft. 
Contents of bunkers in tons of coal, 150. 
Masts and rig—Fore-topsail schooner. 
Excixes—Vertical beam. 
Diameter of cylinders, ‘ ° 50 inches. 
Length of stroke, ° 10 feet. 
Maximum pressure of steam in pounds, . 25. 
Cut+off—half stroke. 
Maximum revolutions per minate, - 20. 
Boiers—T wo—Single return through two tiers of flues. 
Length of boilers, d ° - 84 feet. 
Height # exclusive of steam chimney, 12 “ 6 inches. 
Number of furnaces, é 6 in all. 
Length of grate bars, = 
Number of flues, ° ° 28. 
Interual diameter of flues, ‘ P 19,16,and11 “ 
Length of flues, s 27 and 21 feet. 
Heating surface (fire and fluc), . 6000 sq. ft. 
Diameter of smoke pipe, * 
Description of coal, . ° Anthracite. 
Draft, ‘ Natural. 
Consumption of coal per day, 26 tons. 
Pappte Wueeis.— 
Diameter, 30 feet. 
Length of blades, , é 
Number “ 26. C. H. H. 


Chromo-Photography.* 


An invention which is destined, no doubt, to create a revolution in 
the art of photography has recently been made by Mr. Backshell, of 
the Photographic Institution, Durham-place, Dalston, and which has 
received the protection of her Majesty's royal letters patent. It con- 
sists in producing, what has hitherto been considered impossible, a 


* From the Lond. Mechanics’ Mag., Sept. 1858. 
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beautifully-colored non-inverted photograph, equal in brilliancy of 
color and superior in detail to the most exquisite miniature extant. 
We understand that the studio of Mr. Backshell has been honored by 
the visits of several of the nobility and gentry, who have testified 
their appreciation of the invention by numerous orders. Licenses for 
the practice of the invention are being granted throughout the king- 
dom. 


For the Journal of the Franklin Institute. 
Particulars of the Steam Frigate General Admiral. 
Hull built by Wm. H. Webb. Machinery by Novelty Iron Works, 
New York. Intended service, Imperial Russian Navy. 


Length on deck, from fore part of stem to after part of 


stern post, above the spar deck, ‘ - 30S feet 6 inches 
Breadth of beam at midship section, a 
Depth of hold to berth deck, : —— a 


“ spar “ . 33 7 
Floor timber, at throat—molded, 1 ft. 10 ins.—sided, 16 to 25 ins. 
Frames—apart at centres, 3 feet 2 inches. 


Length of engine and boiler space, ° « 310. « 

Draft of water at load line, e P 23 « 6 * 
“ below pressure and revolutions, ‘os 

Area of immersed midship section at this draft, 836 sq. ft. 

Tonnage, custom-house, - 4306 92-95, 

Contents of bunkers in tons of coal, 650. 


Masts and rig—ship rigged. 
Enoine.—T wo—Horizontal—Back action. 


Diameter of cylinder, 84 inches. 
Length of stroke, ‘ 3 feet 9 
Maximum pressure of steam in pounds, . 20. 
Cut-ofl—half stroke. 
Maximum revolutions per minute, e 52. 
Weight of engines, . P 175 tons. 
Borters.—Six—Horizontal tubular. 
Length of boilers, 10 “ 3 inches. 
Breadth ‘ 19and22 “ 
Height exclusive of steam chimney, @ 
Weight of “ without water, e 250 tons. ’ 
Number of furnaces, ° e 38. 
Length of grate bars, ° A 
Number of tubes, ‘ ‘ 2760. 
Internal diameter of tubes, . 
Length of tubes, ‘ 7 
Heating surface, . - 21,000 sq. ft. 
Diameter of smoke pipe, 
Height “ 65 
Draft, Natural. 
Consumption of coal per hour, maximum, 4 tons. 
Diameter of screw, 19 feet. 
Length of blades, ° 7s 


Number “ two. 
Geared—Direct action. Cc. H. H. 
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Production of Engravings by Photography.* 

There are, as is now tolerably well known, two or three processes 
for the production of engravings by photography—the chemical agent 
in them being the bichromate of potash. M. Jobart not only intro- 
duces a material new for this special purpose—but he has shown that 
the well-known material, the iodide of silver, possesses a new property 
which renders it available to thisend. A lithographic stone, or a plate 
of zine, is covered with the iodide of silver, and a picture obtained upon 
it in the usual manner. It is then immediately covered with a thick 
solution of gum arabic mixed with lampblack and placed aside in the 
dark. When the coating of gum is thoroughly dry the stone or the 
zine plate is plunged into water. The parts over which the iodide has 
been decomposed are removed with the gum, and all those parts re- 
ceive the lithographic ink readily, while the other parts resist it. Thus 
the stone or zine plate is at once prepared, and, says M. Jobart,— 
who makes this communication to the Academy of Sciences of Paris 
—we obtain thus the whites pure and the proofs perfect in all their 
details—but the operation is a delicate one. 


Mineral Statistics of Great Britain.+ 


An interesting return has recently been published by order of the 
Lords Commissioners of the Treasury, by the Museum of Practical 
Geology, showing the quantity of mineral ore obtained from the Bri- 
tish mineral districts during the past year. The following are the 
principal points of interest:—The quantity of pig iron made in 1857 
was 3,659,447 tons,—being an increase, notwithstanding the depres- 
sion of the iron trade, of 75,070 tons over the quantity produced in 
1856. The importations of tin ore, including 816 tons from our colo- 
ny, Victoria, amounted during the past year to 4095 tons. Under 
the head of copper there is considerable difficulty in arriving at a just 
estimate of the produce, from the circumstance that very large quan- 
tities are purchased by private contract, alike from British and 
Foreign mines, and it is almost impossible to separate these. It is 
believed, however, that this has been more closely effected in the pre- 
sent return than has been done in any former year. The purchases of 
the Copper Company in Cornwall, for 1857, show a decrease of 1414 
tons; and those in Swansea, of 840 tons upon the previous year. The 
exports have been in 1856, 22,863 tons; and in 1857, 25,241 tons. 
The production of lead has been, in 1856, 73,129 tons; and in 1857, 
69,266 tons;—of silver in 1856, 614,188 0z.; and in 1857, 532,866 
oz. The importations of lead exhibit a falling off of about 3000 tons: 
and of foreign silver ores, instead of 6,636 tons, the quantity brought 
into this country in 1856, we only imported 5190 tons,—being a de- 
crease of 1440 tons. The return of coal production is a remarkable 
test of the depression of commerce during 1857. For while the quan- 


* From the Lond. Atheneum, Feb., 1859. 
+ From the Lond. Atheneum, December, 1858, 
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tity produced and sold in 1856 amounted to 66,645,450 tons, that of 
1857 was only 65,394,707 tons,—being a falling off of 1,250,743 tons. 
The prt, tables show the values of the mineral and metallic pro- 


duce of the United Kingdom in 1857, excepting clays and stones :— 
MINeRALS. 
Tin ore, £ 743,508 


Copper ore,—the product of all the sales, excluding 
foreign ores, but including private contract purchases, 1,560,922 


Lead ore (containing silver), 1,428,095 
Zine ore, 30,982 
Iron pyrites, 63,804 
Arsenic, 919 
Nickel and Cobalt, ° é ‘ 219 
Iron ore, ‘i 5,265,304 
Coals, . 16,348,676 
Barytes and other minerals, p ° 12,500 

£ 25,961,649 

Merats. 

Copper, ‘ ° 2,166,900 
Pig iron, 12,838,560 
Other metals, . 125,500 


£ 18,105,708 
The returns have been compiled by Mr. R. Hunt, and comprise many 
details of considerable interest. 


FRANKLIN INSTITUTE. 


Proceedings of the Stated Monthiy Meeting, July 21, 1859. 

Jolin C. Cresson, President, in the chair. 

Isaac B. Garrigues, Recording Seeretary. 

The minutes of the last meeting were read and approved. 

A letter from the American Institute, of the City of New York, 
was read. 

Donations to the Library were received from the Commissioners of 
Patents, the Royal Astronomical Society, and the Statistical Society, 
London ; the Catholic University of Ireland, Dublin; des Oesterreich- 
ischen Ingenieur-Vereines, der K. K. Geologischen Reichsanstalt, 
der K. K. Geographischen Gesellschaft, Vienna, Austria; the Board 
of Arts and Manufactures for Lower Canada, Montreal, Canada; 
Prof. A. D. Bache, U. 8. Coast Survey, Washington, D. C.; Hon. 
David Dale Owen, Little Rock, Arkansas; the American Institute, City 
of New York; the North Missouri Railroad Co., St. Louis, Missouri; 
B. H. Latrobe, Esq., C. E., Baltimore, Maryland ; the Board of Water 
Commissioners of the City of Detroit, Michigan; the N. O. Academy 
of Science, New Orleans, Louisiana; the Young Men’s Mercantile 
Library Association, Pittsburgh, Penna.; Messrs. Jones, White, and 
McCurdy, Prof. John F. Frazer, and the Board of Trade, Philada. 
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The Periodicals received in exchange for the Journal of the Insti- 
tute, were laid on the table. 

The Treasurer’s statement of the receipts and payments for the 
month of June was read. 

The Board of Managers and Standing Committees reported their 
minutes. 

One resignation of membership in the Institute was read and ac- 
cepted, 

Candidates for membership in the Institute (8) were proposed, and 
the candidates (7) proposed at the last meeting were duly elected. 

The President made a brief statement relative to the hail storm and 
tornado which passed over the northern part of the City on the after- 
noon of July 20th. 

From an elevated position he had a full view of the storm when dis- 
tant about 6 miles to the N. W. A portion of the cloud, apparently 
about half a mile wide, appeared pendant from the main body, reach- 
ing to the ground ; within this chimney-like column there was evidently 
a violent upward movement, the masses of cloud being carried up with 
great velocity as soon as they formed, and vivid streaks of lightning 
traversed vertically near the centre of the column. 

The form of the whole cloud was that of an enormous mushroom, 
with a stem more than 2000 fect in diameter, and a head several miles 
across. 

Mr. Wm. Stacey exhibited a spring balance, designed by Mr. Dana 
Bickford, of Westerly, R. L, as a substitute for the weights ordinarily 
used to balance window sashes; it consists of a coiled spring con- 
tained within a cylindrical band, to which its outer extremity is at- 
tached, whilst its inner extremity is attached to a fixed pin, about 
which the band rotates; the whole is mounted in a box which is in- 
tended to be let into the window frame near the top of the sash. A cord 
is attached by one end to the sash, whilst the other is attached to the 
band enveloping the spring, which is wound up, so as to give a tension 
sufficient to balance the sash. It is claimed to be cheaper than the old 
method, as no boxing is required for the weights. 

Also, Mr. A. W. Decrow’s safety alarm drawer lock, which can be 
put upon an ordinary drawer at a slight expense. The alarm is ope- 
rated by the endeavor to open the drawer, unless three projecting pins 
on the under side of the drawer, which permit of combinations, are 
moved into the propor positions by the fingers as they fall upon them in 
the act of pulling the drawer outwards. In that case, the drawer opens 
without noise; but, if the combination is not the proper one, a catch, 
which projects upwards within the drawer, not only prevents the open- 
ing, but, by its contact with the containing frame of the drawer, re- 
leases a catch which sets a bell ringing, thus notifying the proprietor. 

Messrs. Code, Hopper & Co., had upon the exhibition table, for in- 
spection and trial by the members, a spirometer registering to the 
tenth part of a cubic inch. It has the same internal mechanism as a 
7 gas metre, and is a handsome specimen of their manufacturing 
skill. 
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